TRANSACTIONS 


OF 

THE LINNEAN SOCIETY. 
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Read February 6th, February 20tli and June 19th, 1855. 

The materials from wliich this Essay has been drawn up, have been accumulating on 
my hands for a considerable period. They consist principally of—1, A very complete set 
of the American species, especially of the Selosidece^ formed at the desire of Sir William 
Hooker, in New Grenada, Jamaica, and Trinidad, in 1846 and 1847, by Mr. WiQiam 
Pm’die, at that time collector for the Royal Gardens at Kew. He gathered nine species, 
including several new genera, and preserved many specimens of most, both dined and in 
spirits. 2. I am indebted to Prof. licbmann of Copenhagen for the species collected by 
him in Mexico, together with di’awings of them; a translation of his paper on Tltonningia 
and Helosis mexicanay read before the Society of Scandinavian Natm-alists at Christiania; 
and the loan of the original specimens of Thonningicty from the herbaria of Vahl and 
Schumacher. 3. Mr. Miers has placed at my disposal his Brazilian specimens of Langs- 
dorffia hypogcea and Helosis guyanensisy from Rio and the La Plata district, together with 
his sketches of them made on the spot. 4. Sir Robert Schomburgk has given me his 
drawings of the same genera, made in Guiana; and I have also received from other 
travellers numerous specimens of them. 5. Eor the South African genera Sarcophyte 
and Mystropetalon I am indebted to Dr. Harvey, who, during his residence at the Cape, 
communicated beautiful specimens of them to Sir WUliam Hooker. 6. Of the Indian 
Balanopliorece I have very extensive suites of specimens indeed; having had, in the Hima¬ 
laya and Khasia mountains, the opportunity of studying several species in many stages 
of growth. I have also examined most of the specimens collected by Mr. Griffith himself, 
from which he described the species for the Society’s Transactions; and I have received 
the Peninsular and Ceylon B. indica from Wight, Gardner, and Thwaites. 7. Sh William 
Hooker has procmed the Javanese species from Mr. Thomas Lobb, Prof, dc Yriese of 
Leyden, and others. 8. Eor specimens of the original species of Balanophora {B, fun- 
gosa of Eorster), I am indebted to Mr. M^GUliiTay, who found it on the N.E. coast of 
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Australia, during the voyage of H.M.S. ‘‘Eattlesnake;'' and I have also received it from 
Tamia (the place of its original discovery by Forster), where it was collected by Mr.Hinds, 
dm‘ing the visit of II.M.S. ‘‘Sulphur’’ to that island:—these I have compared %vith 
Forster’s original specimens in the British Museum. 9. For other species I have been 
indebted to various sourecs, including the herbarium of the British Museum, wliich con¬ 
tains the original specimen of Lophoj)hytum mirahile'^. 

The total niiinbcr of species tlius brought together is about twenty-eight, of which I 
have examined lioth sexes of twenty-six. 

I have not considered it necessary to give a detailed list of the authorities who have 
written upon tins Order, nor a history of the successive adebtious that have been made to 
our knowledge of it; these sulijects having been minutely and well detailed by Bichard, 
Griffith, and Endbcher; and a resiune of them by Dr. Lindlcy will be found in his 
valuable ‘ Vegetable Kingdom.’ I may however mention that, in their several ways, the 
original Essay of the great Linneeus upon Cynomorliim, in the fourth volimie of tlie 
‘ Amoenitates Acadeniica?,’—the admirable one of Ptichard on Cynomorium, Helosis, and 
Lciiiysclorffia, in the ‘ Meinoues du Museum,’—Goeppert’s very valuable remarks on the 
anatomy of the Javanese species, in the ‘Nova Acta,’—ilr. Griffith’s observations in the 
19th and 20th voliunes of our Society’s Transactions,—Schott and Endbeher’s paper in 
the ‘ Mcletemata,’ and Meddell’s paper in the fourteenth volume of Ser. 3. of ‘Ann. Sci. 
Nat.,’ are by far the most important. A very complete summary of other authors wiU be 
foimd in Unger’s paper upon parasites in the Annals of the Vienna iluseum; since which 
period, ho\vever, Goeppert’s, Griffith’s and IVeddcll’s papers have appeared, as also 
Junghulm’s in the ‘ Nova Acta,’ all of which are accompanied by valuable plates. 

1. Farctsitism and Structure of the 'Rhizome. 

I shall employ the term rhizome for the principal axis of Rltlanophorece \ it was 

* Since the above was read before the Linnean Society I have examined several other collections, of which the most 
important are—10. The original specimens of Lang&dorffia and llelosisy collected by Von Martins, and preserved at 
Munich; 11. those of Scyhalium (which are to this day unique), in the Vienna Herbarium ; 12. the valuable collec¬ 
tion in the Jardin des Plantes at Paris. I have also to record my great obligations to my friend jM. W^eddell of Paris, 
who has already contributed so much to our knowledge of the plants of this Order, and through his good offices to the 
Museum of the Jardin, for specimens of Lophojdiytum in several stages of growth, of Ombrojyhytiim j)e?'urianum, of 
Cory»(pa WeddeUii, and of Lanysdorffia ruhiyinosa; all collected by Weddell in Bolivia, Peru and Brazil; for 
drawings of these made on the spot by himself; for disseetions of Sarcophyte sayigiimea, showing the central 
embryo which he diseovered and figured, and for others of Langsdorffia hypogeea with the fruit fully formed, and 
which confirm Liebmann’s drawings and descriptions of the fruit of that genus. 

The result of the materials thus added has 'been to strengthen the views I have adopted of the strncture and 
affinities of the Order, to enable me to Sarcophyte with Monosfyliy and to reduce the subgenus 

which I bad proposed, to the previously imperfectly known LophophytumyViXth. which I had doubtfully associated it. 

I have also to express my obligations to our ingenious and accomplished foreign member M. llofmeister of Leipsic, 
for showing me his drawings of the impregnated ovule of Cynomoriimf with the pollen-tube in the foramen of the 
ovule: this, which is the most important discovery in favour of my view of the normal condition of the nucleus of the 
ovule and function of impregnation in the embrjmnate species, is also a most remarkable instance of skilful dissection. 
I am encouraged to hope that M. llofmeister will take up the subject of the embryogeny of the BalanojikorecCt and 
need hardly add, that from his unrivalled skill as a phytotomist, and extensive acquiremeirts in embryogeny, the 
subject will receive the fullest illustration at his hands.—December dth, 1855. 
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suggested doubtfully by Richard, who however adopted those of “radix,** “tuber,” and 
“caulis:” it is the “axis” of Griffith; “rhizome** and “caudex** of Goeppert; “basilar 
receptacle ** of »Tuughuhn, &c. In mode of origin and development it sufficiently accords 
with the definition of a rhizome, as usually employed in descriptive botany. In speaking 
of the root, I ulsh always to be understood as referring to that organ of the plant upon 
M^hich the parasite grows. 

The simplest and at the same time most frequent form assinncd by the rhizome of Bala- 
nophorcce, is that of a simple or branched tuber, sessile on the root from which the plant 
derives its nourishment, and giving off one or more flou cr-bcaring pedimcles. In the 
earliest stage at which I have examined any of the species, the young plant appears as a 
cellular mass, nidulating in the bark of the root (but partially exposed), with whose cellular 
tissue its own is in organic adhesion, though easily distinguishable. It offers at first no 
trace of a vascular system, nor any distinction of parts; but before it has reached the 
cambium layer of the bark, and before its upper extremity has attained any considerable 
size, an opaque line of white cellular tissue, different from the rest, may be found in the 
centre of the mass or beneath each of its lobes, in which vascular tissue makes its appear¬ 
ance. Shortly afterwards, the wood of the root upon which the parasite grows appears 
to become affected; its annual layers are displaced, and at a still later period vascular 
bundles, enclosed in a cellular sheath," arc found in the axis of the rhizome, and are 
continuous with those already formed in it. Tor illustrations of these stages of deve¬ 
lopment see Plates IV. & VI. 

Some genera do not present the appearance of any vascular bundles communicating 
with those of the root-stock; but their own vascular bundles may be traced descending 
to the line of union between the root and the parasite, where they become closely applied 
to the vascular system of the former, without, however, forming any interlacement or 
organic union. Of this, Loplioplujtiim and perhaps Scyhaliiim are examples. 

The fully formed rhizomes are roughly divisible into the simple, or merely forked or 
lobed, and those which are cylindrical, elongated horizontally and branched; forms which, 
though exceedingly dissimilar, and associated with very important anatomical details, are 
not accompanied by such modifications of the floral organs as would afford sectional 
characters in the Order; as a comparison of BLelosis with its very near allies, Scijhalimn, 
&c., proves. The elongated rhizomes of some species form attachments by them ramifi¬ 
cations to the various roots they encounter; and such never have fohaceous appendages, 
except at the bases of the peduncles or flowering branches. The amorphous or simple 
rhizomes again are often provided with scales (as in Cynomoriiim, Loplioplnjtxim, and 
Spheerorhizon), or with cellular papillm (as some species ot Balanophora), These papillae 
consist of simple or divided extruded masses of cellular tissue traversed by a furrow; they 
arc very muncrous and cruciate in B. diolca, and are probably intimately connected with 
the aeration or respiration of the plant; they present nothing remarkable in structimc, 
and resemble the rimac with swollen lips on the spongy bark of JTenispermecey Vitis, 
and many other plants*. 

* Janghuhii says (Nova Acta, xviii. Sappl. p. 223) that B, glohosa is a species wliieh he never found bearing these 
papilloe, exeept when it grew on the same root with B. ehngata, when, like that species, it was always provided with them. 
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The rhizomes in many species attain a considerable age; but it is difficult to ascertain 
thcii’ duration after they have commenced flowering. Helosis seems to be capable of in¬ 
definite increase; the individual patches of the plant flowering at all or most seasons of the 
vear, and the old branches of the rhizome dying as new ones are formed. In Fhyllocorijne 
also, the large niany-lohed rhizome seems perennial, and to flower at various seasons. In 
Bhopedocnemis and several species of Balanophora^ it appears to me as if the rhizome 
continues to increase for several years; and then, after thromng up many peduncles in 
one season, to die the folloudng autumn. Others however, as j5. inmluerata^ which causes 
great knots to form on the roots of trees, either live many years and flower perennially, or 
else a perennial succession of young plants germinate upon the swollen root; a mode of 
increase suggested by the germinating specimen represented in Plate VI. fig. 8. In 
Lopliophytiun each tuber-like rhizome gives off only one or two peduncles, and the root on 
u’hich it grows forms a shallow ciip round its base; which I have found to be of many 
years’ growth. Cynomorium appears to be decidedly annual, but I have not examined a 
sufficient niunber of specimens with the attachment preserved, to decide this point. 
Langsclorffia has certainly a perennial branching rhizome, and Sarcophyte a perennial 
tuberous one. ilost of the Balanophorce have lobed or branched rhizomes, which perhaps 
die after flow^ering. 

In no case is the vegetation of the rhizome very rapid, in comparison with that of many 
plants; and especially of Fnngi^ wdth which some authors have compared them. On the 
contrary, I believe that the growth of all the parts is very slow; and with regard to Blio- 
IKdocnemis and Balanoplioi^a especially, I have had many opportunities of observing that 
the peduncle did not flower for several weeks after its protrusion from the rhizome. 

- The modes of attaelmient above indicated suggest another division of Balanopliorece^ 
namely, into—1, those in which the vascular tissue of the parasite is continuous w ith 
that of the root; 2. those in winch the attachment is by means of the cellular system 
only; and 3. those in wffiich bundles of vessels from the root terminate definitely in the 
parasite, a short distance from the point of attachment; the vascular systems of the two 
plants forming no evident confluence. 

Of the first of these classes Bcdanopliora and Bhopalocnemis are the best examples, from 
the great development of their vascular systems (which in some species present woody 
zones, a cortical system, and medullary rays), and from the fact that in many instances 
bundles of vessels appear to run in imbroken continuity from the woody system of the 
root to the very flowers of the parasite. 

In the species of this first group, the appearance of the parasite having derived all its 
vascular tissue from the root has given rise to the hj^iothesis, that the whole production 
is an abnormal development from the root of the plant on which it growls:—thus Junghuhn 
quotes ^Irnttiniek (Linnjna, iii. p. 194) as saying of Sarcophyte, ‘‘hasce parasitas degene- 
rationcs plantarum specificas, sine seminum aditu creatas, modo spontanco genitas; ” 
and adds (Xov, Act. Acad. x\dii. Suppl. p. 205), “ Mihi Balanophorariun vegetatio 
fungosa est, originaria. Succi arborum, e quarum radieibus vivis sanisque Balano- 
phor{e progerminant, niinis copiosi, ciu’su consueto perturl)ati, morphosin arboris redun- 
dantis, ut ita dicam, retrograbam provocant, atque (directione vegetationis mutata) in 
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novam et matrieis natiu’oe alienani prolem eonsumuntur ^ ^ These theories have 
been well combated by Gbeppert, who adduces the fact of the same species oiBalanophora 
growing indifferently on various plants of very different natural families, as being quite 
opposed to them; to which may be added, that they have an independently developed 
vascular system of then’ oum, which only in some species blends until that of the root; 
and that they are propagated by seeds. 

Griffith does not seem to have traced the vascular bundles of the root into the peduncle 
of the parasite; for in his valuable paper on Balanophora (Linn. Soe. Trans, xx. p. 96), he 
describes them all as rising from the root into the rhizome, and terminating abruptly in 
the axis, towards its periphery : this well describes the appearance of those bundles which 
form the main body of the parasite; and they may be seen in the vertical section given 
in Plate IV. fig. 20, radiating in a fan-Uke manner from the root, and terminating in 
broad truncate masses towards the eireumferenee of the rhizome. In a transverse section 
again (fig. 19) of a young, symmetrically formed, unbranehed rhizome, with one peduncle, 
the vascular bundles wall be found to be much more regularly disposed round a cellular 
axis, and separated by broad rays of cellular tissue. 

Goeppert and Unger both consider that there is a double vascular system in the parasite; 
the one given off by the root on which it grows,* and the other confined exclusively to the 
peduncle and its appendages, though passing downwai’ds through the axis of the rhizome 
to within a very short distance of the base of the parasite, and there terminating abruptly. 

The result of my own observations on live plants of BJiojnilocnemis (and which were 
verified by Ur. Thomson), is that the vascular bundles of the peduncle are so intimately 
united with those of the rhizome towards the base of the latter, that they are organically 
one and the same tissue. In illustration of this I udll refer to Plate JV. fig. 22, as being 
taken from one of the simplest and most symmetrical forms presented by a Balanoiyliora : 
in tliis the letter a indicates the union of the vascular bundles of the pedimcle and rhizome. 
Of Bliopalocnemis and Balanophora dioica I macerated many specimens in all stages of 
groudh, some being in ripe fruit, when the vascular bundles have most consistence; aud I 
never failed in dissecting them out in continuous masses from the bases of the apparent 
root-branehes in the rhizome to the eapitulum itself. 

The vascular branches that connect the root with the rliizome of the parasite, are 
altogether analogous to those found in the exostoses of UeCandolle on the roots of various 
Leguminous plants ; and especially such as have been pointed out to me by Prof. Henslow 
as being frequent on the roots of Laburnum^. 

The root itself of the plant on which B.fungosa grows, has no pith (Plate VIII. fig. 15); 
but the branches which it appears to send into the parasite, enclose a pith (figs. 10 & 11«), 
and the wedges of wood of which these branches are composed become broken up at a 
distance from the base of the rhizome (fig. 11 hh) ; the branches terminate in eyHndi’ieal 
masses of cellular tissue, enclosing a few imperfect spii’al or barred vessels in their axis. 

* These latter are coralloid masses, consisting of a cortical and woody system, the latter provided ^vith obscure 
medullary rays; as their distance from the root is increased, their branches become simpler in structure, being merely 
cellular cylinders with a vascular axis or core, the latter consisting of a little plcurenchyma and very imperfectly 
developed annular and other vessels. 
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Two forms of attachment are found amongst the genera uith branched and much- 
olono-ated rhizomes. In llelosis the rhizome forms a tuber at each point of its attacliment 
to the various roots it meets with in its subterranean eoimse, and a few vaseular bundles 
from the root are rarely sent into it at these points; but these do not appear to commu¬ 
nicate directly with the pre\dously existing vascular tissue of the rhizome, nor to become 
blended with it: possibly, however, they may have been given off by it, or have been 
independently formed in the rhizome; a point which ean-only be determined by exami¬ 
ning the nature of the attachment at its first formation, and which I shall hereafter 
discuss. In Langsdorffia the branch of the rhizome corrodes the bark of the roots it 
eneoimters; the fli’st contact in the case of L. i^uhiginosa being by means of woolly hams. 
Both the rhizome and the root generally swell considerably, but often do not, and the 
root sends long vascular branches, apparently eovered m ith the cellular bark of the root, 
right and left into the axis of the rhizome; with whose vaseular system, howcAxr, I have 
never found them to form an organie adhesion (see Plate II. figs. 10, 12, 13, IG, 17). In 
this genus two or more species of dicotyledonous plants sometimes send their roots into 
one tuber of an old rhizome, each penetrating at several points. 

In the Annals of the Vienna Museum (ii. 53), I fmdi Balanojohorece arranged by Unger 
under three of the divisions, into which all parasites are separated by that author according 
to the natine of them parasitism; they are the following:—1. Parasites which form a 
rhizome by which they adliere to the roots of plants, and from which the flower-buds rise. 
Example, ScghaUitm, 2. Parasites which exercise a powerful specific action upon the root, 
causing it to send vascular bundles into the rhizome, which hence becomes an organ in¬ 
termediate in nature between the stock and the parasite. Examples, Bedanophora^ Sarco- 
phgte^ Cynomorium^ Lopliopligtim^ Omhrophytum ? 3. Parasites which form a rhizome 

intimately attached by its vascular tissue to the root. Examples, UeJosisy Langsdorffia. 

It appears to me that the above are rather distinctions of words than of facts; and that 
in so far as they are correct, any one of the tlmee definitions is more or less applicable to 
all the species: for all form rhizomes, all owe then adhesion to then power of exerting a 
specific action upon the roots from which they derive their noinishment, and except in the 
case of Lophopdiytum (and perhaps of Omhrophytum^ which I assmne to have the same 
inode of parasitism as Lophopjhytum)^ all more or less present the appearance of the vas¬ 
cular bimdles of the root being enclosed in the cellular tissue of the parasite. Eurther, if 
my observations are correct, both Helosls and Langsdorffui should be transferred to the 
first class; for there is certainly no distinct union of their vascular lumdles with those of 
the root, nor do their rhizomes appear to send any bimdles towards the root; on the 
contrary, the appearance is perfectly chstinet of the root sending its branches into the 
rhizome. Langsdorffia indeed is described both by Ptichard and (apparently follov ing 
him) Martins, as sending forth root-fibres from its rhizome; but I not only fail to discover 
these on any of the very numerous specimens I have examined, but I find this appearance 
to be produced by fibres being given off from the roots of the plant on which the parasite 
grows, which fibres become included within the rhizome (Plate II. fig. 11). 

The diftercnces therefore that prevail amongst the modes of parasitism of Bcdanojyhorece^ 
are of degree only: the power of erosion and of forming an organic adhesion is the main 
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point; that of inducing such a diseased action on the root as gives the appearance of 
the latter forming growths witliin the rhizome is a secondary one, and varies in amount; 
ivom Lophophy I urn ^ in which it seems to be none, to Rhopalocnemis,\B. which the bulk of 
the vessels in the rhizome are confluent with those of the root. As a general rule, the 
older the root attacked by the parasite, the fewer are the branches which it appears to 
send into the parasite; and as all my specimens of Lophoplujtimi are on very much older 
and larger roots than are those of any other species, and indeed on wood of many years’ 
grovdh, it is quite possil^lc that in the case of its attacking younger and feebler roots it 
may dcvelope the same power. 

Under this \dew, the propriety of considering the rhizome of Balanopliora and its con¬ 
geners to be an intermediate body, as suggested by Unger, seems, as Goeppert has pointed 
out, to be erroneous; indeed, there are stronger objections to it than have hitherto been 
urged, derived from the development of that body. 

I am imable to confirm Goeppert’s observations on one extremely difiieult point, namely 
the presence of the two wholly independent and unconnected systems of vascular tissue. 
This author maintains, 1. that no free vascular bundles originate in the rhizome previous 
to the formation of flov'er-buds, but that the root gives off bimdles to the rhizome, within 
which they ascend, prolonging, increasing in diameter, and branching, vith the corre¬ 
sponding development of the cellular system of the rhizome. 2. That on the formation 
of the peduncles (floral organs), free and independent vascular bundles are developed in 
them, w^hieh ascend as the pedimcles elongate, and also descend into the rhizome, occu¬ 
pying a position between the vascular bundles of the latter, vnih which they do not unite. 
3. That these independent vascular systems present anatomical characters by w^hieh they 
may constantly be recognized, at any rate in the individual speeies. These positions I 
shall examine consecutively, premising that it is wdth considerable diffidence that I venture 
to dissent from the conclusions of tliis eminent author, since though I possess the advantage 
of having repeated my observations, both on living and dead plants of several speeies, I 
cannot regard these as entitled to more consideration than M. Goeppert’s knowm skill 
and aeemacy*. 

1. With regard to M. Goeppert’s first observation, it must be remembered that he never 
had the opportunity of examining very yoimg specimens, the importance of which 
desideratum he fully admits. In the section in Plate VI. figs. 7 & 8, which represents the 
independent formation of vascular tissue in a germinated Balanopliora imolucrata (and 
in other similar cases), I find in the axis of the rhizome pale transparent lines consisting 
of elongated cells, w^hich contain no wax or eytoblasts, surrounding rudimentaiy vascular 
bundles. I have never examined a very young specimen in w hich these bimdles were 
found to have descended to the vascular system of the root, but I infer that they do so, 
and, bceoming incorporated with the vascular bundles of the root, present the appearance 

* The difficulty of investigating these points is further far greater in living than in dead specimens: this is owing 
to the rapid sphacelation of the parts when cut, and the quantity of viscid Balanophorine (the term applied by Goeppert 
to the peetdiar waxy secretion of Balanophora) contained in their cellular tissue, which prevents dissection with any 
approach to nicety: impediments so great, that I have no hesitation in saying, that in many cases better results may 
be obtained from specimens preserved in acid or spirits, than from living ones. 
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of lianug ascended from it, instead of having descended to it. Tliis union once established, 
the difficulty of regarding the vascular bundles as originating in the parasite and dravdng 
them noimishinent fr‘om the root, appears to me less than that of regarding them as 
dependent both for origin and increase upon a reversed and diseased action of the root. 
The great theoretical objection to this view is, that the anatomical characters of the vas¬ 
cular bundles of the parasite precisely resemble those of the root, and that in some species 
they are even found to arrange themselves in the forms of woody plates and medullary 
rays, enclosing a pith axis, and to be surroimded by a cortical layer (Plate VIII. figs. 10, 
11a)- It must however be borne in mind, that there is no law more universal in the 
vegetable kingdom than that vascular tissue is developed according to the requirements 
of the plant, both as to abundance and kind; and that the formation of a perfeet organic 
eohesion between the walls of the individual cells of the cellular systems of the parasite 
and root, is in no respect less anomalous than the similar perfect and intimate organic 
cohesion between them respective vascular systems. As the rhizome increases, the 
organic cellular cohesion extends with the increased simfaces of the parasite and root, by 
the merismatic subdivision of the cells of both; and the vascular system increases by the 
development of pleureuchyma, ducts, &c. from those nucleated cells which are found in 
the positions in which vessels are required. 

In a case of parasitism like that oiBalcmophora^ which involves perfect organic cohesion 
between the individual cells of different plants, it must obviously in many instances be 
impossible to draw the line between the tissues of the parasite and those of the root on 
which it grows. With regard to the cellular tissues, however, there is generally no diffi¬ 
culty; for, that of the Balanophora containing organic compounds (wax), the line of 
union is evident; but it is different with the vascular systems, which consist in both cases 
of tubes of indefinite length, containing no solid organized contents, and presenting an 
extreme simplicity of form. Again, granting (as we must) that in Lophophytum (and hi 
Scyhaliumy according to Unger’s observations) the vascular tissue of the rhizome never 
descends to that of the root, and hence cannot form an organic cohesion with the latter, we 
must assume an independent origin for it in these genera, at any rate; the application of 
which to Goeppert’s views involves the necessity of eoneliiding that there are two funda¬ 
mentally distinct principles of development amongst very closely allied species; namely, that 
the germinating plant of some does form independent vascular bundles (in common with all 
PhjBuogamic plants), but that that of others does not. To me it appears more in accord¬ 
ance vnth the known laws of development, to suppose that tlie origin of the vascular 
system is the same in both, but that its after-development is modified in different cases. 

In Langsdorffuty where the rhizome has certainly a highly developed vascular tissue of 
its own, and where the root also appears to send branches into the rhizome, although I 
have never found the vascular system of the latter to imite vnth that of the root, I can¬ 
not hut admit that such a union may exist, for the difficulty of dissecting the mixed brittle, 
woody, and flaccid tissues of this plant is very great. 

The last argument which I shall bring forward in favorm of considering the vascular 
system of the rhizome as in its origin proper to the parasite, is derived from the fact of 
free vascular bundles being formed in the flower-buds or nascent peduncles; which is 
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conceded by Gocppert and all observers, and which is easily demonstrated. Hence, 
besides the difficulty of reconciling the theory of two origins for the vascular tissue in 
one plant to any knovoi laiv, wc must also break through the well-established law, that 
the formation of buds is a repetition of the process of germination. 

2. M. Gocppert accurately describes the vascular bundles of the inflorescence as oingina- 
ting in the buds whilst still enclosed within the rhizome; but uffiereas he figmes and 
describes them as having free terminations, I find them to become confluent with the 
vascular bundles of the rhizome. To any one versed in the dissection of vegetable tissues 
it can be no wonder that this is a point almost incapable of demonstrative proof in the solid, 
opaque tubers of Balanophore(e^ which generally turn of a deep broAvn when first cut, and 
become black in spirits; whose tissues cannot be torn; and in which the vascular bundles 
of the peduncle arc so delicate, and run in such sinuous com'ses, that it is impossible so to 
bisect a plant that these bundles shall be traced continuously from the inflorescence to 
the base of the rhizome: I have, however, repeatedly found that the appearance of a free 
termination to the bundles is produced by cutting them obliquely across. A long mace¬ 
ration of the parts, and a careful picking away of the cellular tissues, are the only means 
I have found available for proving their confluence by direct observation; but at the same 
time I must confess that, whilst carrying on these dissections in various species of Bala- 
nophora, and in BhopalocnemiSy I have repeatedly changed my opinion, and indeed have 
on some occasions been almost convinced of the truth of the contrary view to that I have 
finally adopted, so deceptive are appearances. 

In the tuberous Helosldecey and m Cynomoriitm and Sarcophyte^ the bundles of the 
rhizome are so unsjunmetrically arranged, so much smaller in diameter, and so much 
more tortuous, that I have hitherto been unable to trace this confluence in them; whereas 
in both species of Helosis^ and in Langsdoi'ffiay which present the most perfect develop¬ 
ment of a cylindrical rhizome, the origin of the vessels of the peduncle in those of the 
rhizome is perfectly evident, and requires little skill in dissection to demonstrate. 

3. With regard to the anatomical differences stated by M. Goeppert to exist between 
the vessels forming the vascular system of the rhizome and of the peduncle, they 
certainly do not exist in all the species. This is however quite consistent with Goeppert’s 
analysis being perfectly acem^ate, for it is to be expected both that the vessels of the 
perennial rhizome should differ from those of the annual peduncle, and that from the 
form and direction of development of these organs being essentially different (the one 
chiefly increasing in breadth and the other in length), their vessels would be different also. 
In Balanophom the cellular sheath enclosing the vascular bundles is the same in the 
rhizome and peduncle (except that the individual utricles arc longer in the latter) ; in 
both cases the cells are colourless, void of solid contents, and with few dots or markings 
on then' walls; thus always contrasting strongly in appearance with the adjacent paren- 
chjmia, which abounds in wax. (See Plates IV., VI. &c.) 

In the fully-formed flowering specimen of J5. intolucrata (Plate IV. fig. 1), I find no 
,greater differences between the vessels in the rhizome and those in the peduncle than 
might be expected in organs so dissimilar in age and proportions. Plate IV. fig. 14. is a 
transverse, and 15. a vertical section of a vascular bundle from below the capitulum, com- 
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posed of elongated cells which are more opaque towards the centre of the bundle; lower 
douTi in the pedimcle they present the same appearance as is represented in figs. 20 and 27, 
which show vessels from the apices of the bundles in the rhizome. In fig. 22 some vessels 
of the rhizome, and on the left the base of one of those of the peduncle, are seen : at this 
part of their course both are regularly banded; which is better seen in figs. 23 and 24, 
where they are more highly magnified. Every intermediate form of vessel may be found 
between those represented at figs. 15 and 27; and occasionally in both organs the form 
of celhdar tissue, seen at fig. 25, is found; which appears to be another modification, 
intermediate between the vascular and cellular, and which, in fig. 23, is placed outside 
the barred vessels. 

In older specimens of B. imolvcrata much larger cylindrical vessels are found in the 
rhizome, mixed uith hexagonal tubes with barred or otherwise marked sides, and bundles 
of ideurenchyma, which also occur in the pedvmcle, but in a much less perfectly deve¬ 
loped state. 

I find considerable uniformity in the microscopical character of the vessels amongst 
different specimens of B. dioica, although these have groAvn on widely different genera of 
plants (and the same remark applies to B,hopaloc)ieniis) ; and I do not in any case find a 
more highly developed tissue in the peduncle than in the rhizome. On a comparison of 
my dissections of young specimens of B. imolucrata with Goeppert’s of old ones of 
B. elongata, the differences between them are perfectly reconcilable. Goeppert figures 
ban-cd cylindrical vessels of cellular tissue as occurring only in the peduncle, and larger 
vessels with short transverse bars as occurring only in the rhizome; this I also find to be 
the case in old specimens; hut in yoimger ones the ban-ed cylindi’ical vessels are abundant 
in the rhizome, and comparatively rai’e in the peduncle; from which it may be inferred, 
that the said vessels are an imperfectly developed tissue. 

In full-grown specimens of B.ftmgosa (Plate VIII. fig. 12), the same forms, relations, 
and modifications of vascular tissue prevail to a considerable extent; and the same may 
be said of other speeies which I have examined, though less in detail; whence I conclude 
that the anatomical differences between the vessels of the rhizome and those of the peduncle 
are dependent on position and degree of development. 

The rhizome of the most perfect species of Balanophorece is decidedly e.xogenous. If a 
transverse section of the elongated one of Uetosis mexicanu he taken, the mass uill be 
found to be composed of cellular tissue, enclosing (in the specimen given at Plate XV. 
fig. 14) a vascular system consisting of seven wedges, which surround a narrow cylindrical 
axis. Each of these wedges is (on a transverse section) narrow and oblong, and consists 
of many rows of annulate or transversely barred cylindrical or angular ducts, which 
occupy the position of the pleurenchyma of ordinary exogenous plants; outside of these is 
a reniform mass of stout, elongated hber-cells, into whose concave faces the outer ends of 
the wedges are thrust. Beyond the vascular system is a very thick spongy cellular mass 
continued to the circumference, where the cells are smaller and denser: this cellular 
tissue is everywhere interrupted by small masses of thick-waUed sclerogen-cells, round 
whieh the cells of parenchyma radiate, and wliich, in a transverse section, resemble scat¬ 
tered liber-bundles. Surrounding the axis is a seven-lobed zone of stout sclerogen-tubes. 
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the lobes of which project outwards as the bases of the medullary rays ; and between these 
lobes lie the axial ends of the vascular wedges. The following is a summary of these 
characters:—1. The axis is occupied by hexagonal cells, wliich become vertically elon* 
gated and woody {see 2.) towards the vascular wedges, and then radially elongated in the 
medullary rays, and pass insensibly into the membranous hexagonal tissue of the cortical 
portion: these cells contain grains of starch, and chlorophyll in abundance. 2. The 
woody tubes forming the outer zone of the axis (wliich is in many respects analogous to 
a medullary sheath) consist of long and strong cylindrical pleurenchyma, with much- 
elongated angular sclerogen-cells: these are all extremely hard, and their walls are per¬ 
forated by innumerable canals. In old specimens the pith passes gradually into these 
tissues; its utricles becoming first cubical, with thick dotted or perforated walls; then 
becoming tubes elongated vertically; which are succeeded by tubes with blunt ends and 
narrow cavities. 3. The wood consists wholly of scalariform vessels which are cylin¬ 
drical in young rliizomcs, but polygonal with transversely barred or gashed walls in older 
ones ; intermixed in every instance with smaller, more irregular and variously marked 
or perforated cells and tubes. 4. The liber-bimdles consist of large, stout-walled, woody, 
hexagonal tubes, of great density; them walls every^^here perforated by canals. 5. The 
isolated sclerogen-cells in the cortical portion in no respect but shortness differ from liber. 

Both in arrangement and in anatomical characters this description of the rhizome re¬ 
sembles in most particulars that of the stems of many Menisj^ermece ; and a more close 
examination bears out this resemblance. 

In a transverse section of the peduncle of Selosis mexicana (Plate XV. fig. 12), eight 
symmetrically disposed vascular bundles are seen, and outside of these a few smaller 
irregularly scattered ones; and, as in Balanophoi^ay the anatomical structure of the ves¬ 
sels composing these differs from that of the rhizome only in degree. The bundles consist 
of a sheath of elongated cellular tissue, enclosing a few fusiform vessels, some scalariform, 
others with spiral bands or transverse bars, with a few woody tubes and sclerogen-cells; 
and these may be traced up to the scales of the capitulum, to which scales much stronger 
bimdles are given off than to the fl.owers. 

In the rhizome of Helosis guyanensis (Plate XVI. fig. 30) I find—1. The whole pith 
formed of the same woody vessels as surround the pith of H, mexicana \ and this both in 
New Grenada, Trinidad, and Piio de Janeii’o specimens; these pass into a muriform tissue 
of woody tabular cells, which occujjy the broad medullary rays, and of polyhedral cells 
still vith very thick walls, in the circumference of the rhizome. 2. The wood is seen in 
a transverse section to be formed of seven lanceolate wedges of soft, white, scalariform, 
or spirally unroUable tubes. 3. A very large reniform mass of liber-cells or short tubes 
is placed outside each wood-bundle, and in contact with it. This does not seem to in¬ 
crease annually, but other and equally large liber-bundles form a zone exterior to these, 
and alternate with them; as in many Menispermece, 4. Isolated masses of sclerogen- 
ccUs and long Uber-vessels ai^e scattered throughout the parenchyma of the periphery. 

The peduncle of Selosis guyanensis presents innumerable bimdles of vascular tissue, 
composed of sclerogen-cells, spnally marked and scalariform vessels, and a few woody tubes, 
generally occupying definite relative positions. In a specimen of JT. guyanensis from 

c 2 


12 


DR. J. D. HOOKER ON THE STRUCTURE AND 


Columbia the medullary system is much more utricular, lax, and membranous; but there 
arc so many modifications of all these tissues in different specimens of the same species 
and parts of the same specimen, that it would be useless to multiply descriptions of them. 

In all the other Helosidece the same vessels are very conspicuous; but owing to the 
form of the rhizome they are confused in arrangement and variable in amount, frequently 
presenting no system whatever. 

Langsdorffia presents the same exogenous arrangement in its rhizome as Helosis, but 
its axis (pith) is formed wholly of long wood-tubes (Plate II. figs. 5 & 6): its tissues are 
more particularly described under the remarks on the genus itself; where also its resem¬ 
blance to the Indian Balanophorece in its waxy cell-contents is noticed. 

Cgnomonmn has a rhizome which I have never seen to branch, though luximant speci¬ 
mens probably do so. The fusiform axis at the base of the peduncle, which is probably 
not the rhizome, but only the base of the peduncle, presents in a transverse section 
many small, unsymmetrically disposed vascular fascicles : each of these is composed of— 
I. towards the axis a bundle of delicate, white, cylindrical and angular, barred or scala- 
riform vessels, or long polygonal cells with variously marked faces:—2. externally to 
this is a rather broad mass of vertically elongated oblong cells, of equal length; with 
blunt superimposed extremities, which all meet at the same height; giving this tissue a 
transversely marked appearance. 

The tissues of Sarcophjte and Mystropetalon present nothing remarkable. 

Cellular tissue ,—This has been extremely well described in the Java species, by Goeppert, 
of whose remarks the figures of B, involucrata (Plate IV. figs. 7, 8, &c.) are illustrative. 
The walls of the cells are almost invariably dotted; in some cases owing to pores, and in 
others to deposits of wax and chlorophyll. Very frequently (and always in young speci¬ 
mens) each cell presents a conspicuous cytoblast, firmly adherent to a discoid spot. At 
Plate IV. fig. II. are seen some of the waxy contents of the cells, in the shape of spherical 
or rounded nuclei of various sizes; full of utricles, which appear to burst, and scatter their 
granular contents Avithin the cell, which is seen ruptined in fig. 13. 

The wax of Langsdorffia and Balanopliora is replaced in most of the other genera by 
stareh-grains: these are especially abundant in Sarcopliyte^ Cynomorium and Loplio^ 
phylum^ Avhich are in consequence eaten, as are other species occasionally^. The fluids 
of most of the species are coloimless or pale yellow; those of the Indian BalanopliorcB are 
quite white, and often very viscid. 

I have never observed the appearance of the red cortical layer of the bark of the root, 
whieh Goeppert describes as ascending with and surrounding the vascular bundles of the 
rhizome in Balanopliora^ and which, he adds, contains tannin: it .is, however, very con¬ 
spicuous in Langsdorffia, and probably developed more or less in many other species. I 
have not found the raphides Avhich he describes in the Javanese B. alutacea, 

Unger calls the elongated parenchyma-cells with cytoblasts, ‘‘pseudo-pleurenchyma,’’ 
and notices their similarity to vessels that occur in Filices ; and he hence alludes to an 
affinity between Balanophorece and Acrogens. Goeppert also, considering that the cellular 

* A chemical analysis of this wax is given by Goeppert, who calls it Balanophorine, and observes that it resembles 
the wax of Ceroxylon andicola. 
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tissues of BalanophorecB arc more uniform throughout the whole plant than in any other 
vegetables in Avliich so abundant and high a development of cytoblasts occurs, is inclined 
to refer all Rhizanths to one class, which he would place amongst Acrogens, and near 
Filices, I need scarcely say that these feeble analogies do not appear to me to be of the 
smallest systematic value; so long as they are unsupported by definite characters, and 
that any such affinity is negatived by every other point in their structure and deve¬ 
lopment. 

The cuticle of Balanoi^liorecB never presents stomata, but is very simple in its structure, 
and formed of small cells, sometimes however of large vesicular ones, either isolated or 
in groups; as in involucraia (Plate IV. figs. 7 & 16): in other specimens clusters of 
bladdery cells form warts on the rhizome (fig. 16), which are arranged in lobed masses in 
B. elongata and others. 

Hairs rarely occur on plants of this Order, though they are abundant on Langsdorffia 
tomentosa^ and found on the flowering stem of Tlionningia : in both genera they are un¬ 
branched, cylindrical, rather blunt tubes, with swollen and often bulbous bases, and more 
or less rough surfaces, and have thin walls and a large continuous empty cavity, 

Sclerogen-cellSy or clostera^ abound in most of the species, and always present very 
thick, woody, perforated walls : they are especially conspicuous in the rhizome of Langs- 
dorffia, in the cortical layer of that of Lophophjtnm, and in the leaf-scales of the latter 
plant, in which they pass into the form of tubtdar vessels. 

Foliar organs, —No species is wholly deprived of these, though in some they are almost 
absent, and in others represented by scales on various parts of the plant; rarely on the 
rhizome, and most frequently on the capitulum, where they form more or less perfect 
bracts. There is, however, no obvious law for them development. In Cynomorinm and 
Lopliophytum they occm’ on all parts, from the rhizome to the apex of the capitulum. In 
Langsdorffia^ Tlionningia^ Balanopliora^ Scybaliitm, and MystropetaloUy they are more 
or less highly developed on the peduncle, and very much reduced on the capituliun: in 
Phyllocoryne^ they clothe both the peduncle and capitulum: in Splicerorlilzon, they occur 
only at the base of the pedimcle, on it, and on the capitulum : in Helosis giiyanensis they 
cover the capitulum, but on the peduncle and at its base are reduced to a few small scales; 
whilst in S, mexicana^ Bliopalocnemis^ and Coryncea^ th^y Ri’G almost confined to the 
former organ. 

It hence appears that them chief development is upwards; the most rudimentary forms 
occurring on the rhizome at the base of the peduncle, where they compose the bud-scales; 
the most perfect on the capitulum, where they appear as bracts. 

The bud-scales are numerous and imbricating in Splicerorhizon, and probably also in 
Scyhaliiim; valvate in Langsdorffia and Selosis guyanensis \ reduced to a volva or ring 
m Balanophora ViViA Bliop>alocnemis \ and absolutely wanting in Coryncea. In most of 
the species the foliar organs are alternate; but in Balanophorce^m LangsdorffiOy 

and Helosis gnyanensis^ those of the pedimcle are whorled, and together form a cup; 
while they are reduced to an obsolete ring in Helosis mexicana, 

Injlorescence. —The flowers are arranged in a uni- or bi-sexual spherical, oblong, cylin¬ 
drical, or ovoid capitulum, in all the genera except in those of Lopliopliytece and in Sar- 
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rophyte, in nhicli they occur in compound spikes or panicles. However simple these 
capitula appear, they arc invariably found to be compound if examined at an early period 
of growth, when the bracts or scales imbricate completely over them, and cover definite 
masses of flowers, representing branches of the inflorescence. Sarcophyte presents 
the most perfect inflorescence, and the only one with a fully branched panicle; it has 
general bracts on the main axis below each ramification, but no partial ones. Lophophy- 
turn pi-escnts the next degree of perfection in inflorescence : each bract is a very highly 
developed peltate organ, subtending a cylindrical branch of the main axis, which is covered 
with flowersa mocHfication of this arrangement is found in aU the Helosidete, and in 
Cy)?omoriiim, where the bracts are peltate and imbricate in a young state, and either 
peltate and attached by their margins, or scattered, in the older state. 

In Ombrophytum the flowers are whorled round the pedicel of a very complete peltate 
bract, and in most Balanophom the female flowers are similarly arranged roimd a very 
rudunentary clavate one. In Thonningia and Zangsdorffia the female flowers have no 
bracts whatever, and the male flowers very rudimentary ones. Mystropetalon, the most 
liighly developed genus ia many other respects, has a trifid bract xmder each flower, and 
no general bracts on the capitulum. 

jVi-ticulated filaments occur alnmdantly over the whole surface of the capitula of most 
of the Uelosidea, and are probably rudimentary female flowers; their similarity to the 
paraphyses of Musci has been dwelt upon by Griffith, who (with some other authors) 
attaches great systematic value to this resemblance. These anomalous organs will be 
described imder the respective species: analogous ones may be seen in the capitulum of 
Zangsdorffia, and between the male flowers of some Balanophorce. Por further struetural 
particulars respecting the inflorescence, the iudi\ddual genera must be consulted. 

The periods of inflorescence present some remarkable anomalies in Balanophorce, and 
especially in the Helosidece with bisexual capitula; a curious phenomenon, first observed 
by Richard (fuUy described by him under U, guyaneusis), which necessitates the agency 
of dichogamy, or the fertilization of the ovaria of one capitulum or plant by the males of 
another. 

Some genera arc constantly dioecious; as Zangsdorffia, Thonningia, Bhopalocnemis, 
Sarcophyte, ZophophyUm, and some Balanophorce ; though in B. dioica, which is one 
of the most constantly so of that genus, I have occasionally found male capitula on 
the same i-hizomes with female ones. The inflorescence is bisexual or monoecious, with 
the male flowers below, in some Balaiiopharce ; the male flowers are above in Zophophy- 
turn and 3Iyslropetalon, and the two sexes are irregularly mixed in Helosklece and Cyno~ 
morium, which latter occasionally presents also hermaplu’odite flowers. 

Flowers .—These present many gradations of perfection, both in the male and female. 
They are most fully developed in Mystropetalon, and the least so in the female of Bala- 
nophora and the male of Zophophytum. 

The perianth, when present, is almost invariably dimorphous, and most perfect in the 
male flowers; in those of Zophophytum it is whoUy wanting, or reduced to two opposite 
mamilhe alternating with the stamina; in Thonningia it consists of three minute scales 
which at no period cover the stamens; in Cynomorimn it appears as six linear or clavate 
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scales; in Mhopalocnemis it is tubular; in Sphcerorldzon and Coryncea it is tubular 
below and campanulate above; viHelosis^ Scyballum^ and Sarcop)hyte it is tubular below, 
with three valvate segments; in Balanopliora solid below, vnth three to eight valvate 
segments; in Mystropetalon it is irregular and oblique, of one free and two combined 
pieces, all valvate, and forming a tube below. The aestivation of the perianth is inva¬ 
riably valvate. 

In the female flowers of all the genera but Oynomorinm^ the perianth differs very 
mdely indeed from that of the male; as much so as in any Natural Order of plants. It is 
generally far less highly developed than the male, though more so in Lophopliytece and 
ThomiuKjia, It is assmned to be more or less adherent vith the ovary in all the genera, but 
is perhaps totally suppressed in Bedaaophora^ which presents the simplest possible form of 
female flower. In Sarcophyte the ovaries are immersed in a fleshy perianth, and all cohere 
into a solid capitulum. All the Bistyli have two confluent ovaria, forming a one- or rarely 
two-celled pistil, and crowned by a two-lipped perianth; except in the case o^iLopliophytece^ 
in which the limb is trrmcate or suppressed. In Cynomoriuni the six pieces of the 
perianth adhere to the ovary at irregular heights, being rarely wholly superior or wholly 
inferior. Thonninyia and Langsdorjfia have slender tubular perianths, which are solid 
below, and bear at them very base a small ovule, which is sunt in the fleshy capitulum : 
in the latter of these genera the female perianth much resembles the male, and its mouth 
is sometimes swollen and obscurely three-lobed. The female flower of Mystropetcdoii 
departs widely from the general type of the Order: the spherical ovary is seated on an 
oblate disc, and crowned by a small, campanulate, three-lobed, deciduous perianth, M’hich 
may either be considered as the articulate free limb of the adherent calyx, or as a corolla. 
Analogy uith Maloragece^ Bubiacece^ Compositce^ &c., suggests the latter explanation, 
which however is opposed to the fact of there being no double perianth in the male 
flowers of this genus, or in any other plant of the Order. 

Stamina .—The diversity of form so conspicuous in the perianth of different genera of 
Balanoplioreco is shared by the male organs, which agree in no point save the production 
of pollen. In Lophophytece the stamen is of the normal form, but only two in each 
flower, and udthout any other perianth than two mamfllae: the stamens have a very short 
filament and a long linear anther. In Cynomorimn the stamen is solitary and of the usual 
form, but surrounded by a perianth, and subtended by a rudimentary style: in herm¬ 
aphrodite flowers it is epigynous, and the filament is stout, attached to the anther by a 
very small point, and the anther is introrse. Mystropetalon pi’esents the next modification, 
having three free stamens, each opposite a di^usion of the perianth, and being similar 
to that of Cynomorium, but mth an extrorse anther. Sarcophyte has three free stamens, 
opposite the valves of the perianth; they have fleshy filaments and adnate subspherieal 
capitate anthers, full of polliniferous cavities. In all the remaining genera, viz. those of 
Ilelosidece, Thomiingia^ Langsdorffia, and Balanopliora^ the stamens are opposite the lobes 
of the perianth; they are usually three in niunbcr, but vary in this respect; and are more 
or less confluent, both bv their filaments and anthers. The dehiscence varies extremely, as 
does the number of cells. In all the species of Balanopliora^ Langsdorjpa^ and Tlionningkiy 
the anthers bxust extrorsely, and have two or more loculi, which are confluent or anfrac- 
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tuosc ill some species of Balanophora : in all the Ilelosidece they hurst introrsely, and 
also hy tlicir apices, u hich decay away, and thus allow the pollen to escape. 

The tissues of the anthers present little peculiarity; that of the connective is simply 
cellular, without any of the spiral vessels or beautiful modifications of handed or annulate 
cells, so conspicuous in the endotheeium of many plants. It is frequently lined with a 
puljiy mass of mucilaginous filaments of excessive tenuity, which appears to he the 
remains of the tissue amongst which the pollen-cells were elaborated. 

The pollen of various species has been carefully described by Goeppert, Griffith, and 
others, and presents nothing remarkable: it is generally spherical, often 3-lobed or 3- 
nuclcate; in 3Lj sir ope fa Ion it is polygonal. The surface of the extine is occasionally 
minutely granulated. Impregnation is probably mainly effected by insect agency, and at 
night; for diu’ing tlie day there is a singular want of insect life in the still, humid forests 
freqiiented by the species of Balanophora. I have, however, failed in many attempts to 
trace insect action; and a small Acarus feeding on the pollen of the monoecious B. invo- 
Jiierata is the only one I have found to be concerned in the operation, and that no doubt 
quite accidentally. The necessity of cross impregnation is manifest in the Helosidece^ as 
indicated by Bicliard, and elsewhere explained in this Essay (under the genus). The fact 
of i]isects forming a nidus in the fleshy plants of this Order, has been used as an argument 
in favom of insect action assisting in impregnation; but the same might be applied to 
any flesliy fungus or fruit. 

Omiries. —These vary in number, from one in the IlonosUjli and Sarcophytey to two in 
the Dlslyli ; and, according to Endlicher, to sometimes three in Helosis and Scybalkmi. 
AVhen there are more than one, they are congenitally coherent, enclosed uithin the ad¬ 
herent perianth, and all the cavities but one are suppressed (being rarely present, according 
to Endlicher and Schott, in some flowers of Helosis and Scybalmm)^ whilst the styles 
invariably remain, and are equal, and symmetrically disposed (right and left to the axis) 
at the summit of the perfectly symmetrical one-celled ovary. In those species which 
have a perianth, it may be traced siUTOuncUng the ovary, if examined before the latter 
begins to swell, and at all periods in some species; in most, however, the walls of the 
ovary become indiuated, and blend insensibly with the adherent perianth, whose limb 
liowcvcr generally remains, as the two-lipped calyx of i]xQl)istyli : in the Lophophytece it 
is truneate and suppressed; and in Cynomoriumy 3Iystrop>etalony and Sarcophytey its struc¬ 
ture has been abeady explained. Amongst the Monostyli the ovary is always one-celled; 
and in Lanysdorffia and Thonningia it is enclosed in a very evident perianth. IviBala- 
noplwra there are not even rudimentary traces of a perianth. 

The style varies considerably in the Order. In Balanoplioray Langsdorffiay and Thon¬ 
ningia, it is reduced to its simplest form, namely a cellular column composed of a very 
lew oljlong cells surrounding a soft, pulpy, stigmatic tissue; the latter docs not form a 
distinct stigma, and the termination of the style scarcely differs from any other part of 
that organ. The pollen appears to take effect anywhere towards the apex of the style, and 
I have found pollen-tubes in the axis of the style. In the Bistyli the style is usually 
capitate, and rather more perfect than in the 3IonostyUy terminating in a few larger, often 
globular cells. After impregnation, the walls of these cells, when very highly magnified. 
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appear minutely winkled on the surface. The long single style of 3rys trope talon termi¬ 
nates in a clavate or capitate, and evidently S-lohed stigma. Sarcophyte has a sessile, 
broad, discoid stigma. The style of Cynomorium is more complex than in any other 
species, and terminates in a 2-lobed stigma; it is provided with two vascular cords and a 
central groove occupied by stigmatic tissue:—a detailed aceount of it will be foimd in the 
remarks upon C. coccineiim. 

In all the above-mentioned plants the cellular tissue of the ovary is very loose, consist¬ 
ing of oblong utricles, usually fuimished with cytoblasts, and without any vascular tissue 
in its walls (except in the style of Cynomorium) : there is, however, a manifest approach 
to vascular tissue in the woody cells of the superior perianth of Thonningia^ and perhaps 
also of Jjangsdorffia. 

Ovtile. —This is invariably solitary, and pendulous from the summit of the cavity of the 
ovary. In both 31onostyH and Distyli its insertion is so near the very centre of the cavity, 
that I cannot detect any deviation in its position from the axis of the ovary; nor in the 
Distyli do I find it to be placed nearer to one of the styles than to the other. 

The earliest appearance of the ovule of Balanopliora is as a solitary cell, protruded from 
the wall of the ovary: its subsequent stages I have followed to some extent in B. involu- 
crata^ though, ovdng to the rapid sphacelation of the cellular tissue of the ovary imme¬ 
diately after opening it, and the extreme minuteness of all the parts, the analysis is one of 
great delicacy, and proportionately liable to error. 

Plate V. figs. 11 & 12. represent an opened ovary of B. inrolucrata^ shoving a very 
yoimg ovule, consisting of a delicate hyaline sac suspended almost immediately below the 
insertion of the style, and containing two free spherical cells, each full of fluid and covered 
with opaque spots, which are probably cytoblasts. I found it impossible to detach the 
ovule, or to view it, except in sitii^ and by transmitted light. The formation of cells pro¬ 
ceeds with great rapidity within the sac, but I was unable to trace their evolution. The 
resemblance between the cells thus developed, and those in the embryo-sac of ordinary 
ovules, is obvious, and it suggests the possibility of the ovule being reduced to an embiyo- 
sac. I could obtain no clue to the period at which impregnation is effected, nor to the 
particular action of the pollen-tubes, which I never found within the cavity of the ovary 
or ovule* : nor could I trace on any part of the surface of the ovule, any indication of a 
chalaza, raphe, or foramen, at which impregnation is probably effected. After the onile 
has swelled, so as to fill the cavity of the ovary, it adheres by means of its membranous 
coat to the walls of the ovary; at which time it consists of a dense opaque mass of 
cohering hexagonal cells. 

The o\aile, as thus described, does not materially differ from that of Tlscum, as described 
in Decaisne’s admirable memoir on that plant (]M4moires de TAcademic de Bruxelles), 
except in being more simple; the ovule of Visenm consisting of an embryo-sac covered by a 
delicate cellular membrane (the tercine of Mii'bel), and the greater portion of the substance 
of its nucleus being undeveloped. Begarding Balanopliora as presenting the most reduced 
form of ovule, Loranthacece are a step higher, and from these the passage is direct to the 
naked nuclei of Santalacece and their allies, of CornecB^ Caprifoliacece^ Bnbkicece^ TJmbellk 

* But which M. Hofmeister has observed in the o\'ule itself of Cynomorium, 
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fer(e, and some others; and from tliese, through the single-coated ovules of 3Ienispermecey 
many Monocotyledoues, and other Orders, to the double-coated ovule of most Phsenogams, 
and lastly to the three o^mlar integuments of Gnetim. 

This rudimentary o-suile can by no means be compared to the archegonium of a moss; 
nor does the reduction of the ovule to its simplest form argue any alliance between JBala- 
nopliorecc and Cryptogamic plants. The affinity which Griffith endeavoured to establish, 
is in this respect founded upon erroneous views of the origin and development of the ovule 
of B(thinophora, udth which he was not acquainted; and the development of this reduces 
the grounds of the argument to a casual external resemblance, or rude analogy, between 
two organs which ai*e not homologous, and have no similarity of origin, structure, or 
hmetion. 

I very much regret my having been unable to trace the development of the ovule in 
any of the three embryonatc and albmninous genera, Sarcopliyte^ Mystropetalon^ and 
Oynoniorlum ; and can only suggest that in them the albumen is endospermic, or deve¬ 
loped udthin the embryo-sac, and not m the substance of the nucleus. The position of 
the radicle in Mystropeialon being close to the hilum of the seed, suggests the probability 
of the ovTile being anatropous, and hence somewhat more complex than its congeners; 
whilst the lateral position of the embryo of Cynomorium is consistent with an obliquely 
pendulous ovule. Until, however, we become acquainted with the process of impregna¬ 
tion or the development of the ovule or the albumen, we have no materials for forming 
an opinion on the real nature either of the ovule or the seed. I have repeatedly dissected 
half-grouTi ovules of Cynomorium preserved in spirits, but never found a trace of any coats 
to the ovule, which always appeared as a membranous sac, full of cells as m Balanopilioj^a^ 
and amongst which cells one is free, and from it the embryo is developed. 

M. Weddell (Ann. Sc. Nat. scr. 3. v. 14) has also considered the ovule to be an embryo- 
sac, but he makes this opinion depend upon views of the natmu of the ovary, style, stigma, 
and perianth, so dilferent from my own, as to render om accordance upon this individual 
pomt purely accidental. I shall return to this subject after describing the seed. 

Seed. —^There are two types of seed in tliis order; the embryonate, and what has been 
called by various authors the exembryonatc, and wliich has been described as consisting 
of a homogeneous or sporuliferous mass. The only known embryonate genera are Cyno- 
morliini, Sarcophyte, and Mystropeialon. 

The seed is always pendulous from the summit of the cavity of the pericarp. The 
excessively thin testa contracts an intimate but not organic adhesion with the walls of the 
generally crustaceous endocarp, and is always so closely applied to the surface of the seed 
that it cannot be detached. This structure is very frequent in various Orders of Exogens, 
as in Gimnera, whilst there is a manifest tendency to it in Araliacece, Boldoa (a South 
American genus of Monimiacece), and other plants. In the exalbuminous species the 
substance of the seed is uniformly cellular; the cells, which are loose in the ovule, and 
fill the cavity of the pericarp previous to the swelling of the seed, become densely packed, 
probably from the cavity being limited in size, and its walls indurated before the seed has 
arrived at its full gi'owth. When ripe, the seeds of most are densely corneous, especially 
towards the periphery. The comparison of the seed to a loose cellular mass, so frequently 
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made by authors, probably in all cases arises from their having only examined immature 
specimens. 

The individual cells of the homogeneous embryo are angular, with very thick transparent 
walls, and small cavities filled with a few chlorophyll-granules. I have never found starch 
in the embryo of any species; the contents of theii’ cells being browned by iodine. Oil 
abounds in the exalbuminous species, and in the embryos oiGynomoTium xm^3Iij8tropetalon» 

Hitlierto the true nature of the exalbuminous, so-called exembryonate seed of Balauo- 
'pliorce has eluded aU research; nor till its germination has been traced*, is it probable 
that this point will be satisfactorily cleared up. In the mean time it may involve less of 
hypothesis to assume that the embryo is a homogeneous mass, in so far as any e^ddent 
distinction of cotyledons and radicle is concerned, than to regard it as an albumen in which 
the embryo has not yet been discovered. Much may be said on both sides of this ques¬ 
tion ; for instance, analogy with Cynomorium^ in which the embryo is oily and the albu¬ 
men not so, is in favour of the seed of Balanoplioi^a being considered to be embryo; on 
the other hand, if the cellular ovule of Balanopliora so perfectly resembles the embryo of 
Cynomorium, it appears reasonable to conclude that the albumen of Cynomorium is endo- 
spermic, and developed in the same delicate sac with the embryo itself; against which view 
there appears no theoretical objectionf. 

* Impressed with the great importance of this point, I endeavoured, when in India, but imiforraly in vain, to induce 
the seeds of Balanophora and Rkopalocnemk to germinate. 

f Amongst the many Natural Orders whose homogeneous seeds or embryos present more or less analogy with those 
of BalaiiophorecEj none have so close a similarity as those of Triurideoi* I have examined a species of this Order iu 
a living state in the Khasia Mountains (East Bengal) : its ovule (which has not hitherto been described) is manifestly 
anatropous, and consists of one integument and nucleus; offering one out of many proofs that the structure and posi¬ 
tion of the ovule in no degree influence the after-development of the embryo: in other words, that the development 
of the embryo, so far as its form and structure are concerned, is in a great measure irrespective of the presence or 
absence of envelopes to the embryonary sac. 

Mr. Miers, in his valuable and elaborate paper on Triuridece (Linn. Soc. Trans, xxi. p. 51) considers that it is con¬ 
sistent with the simplicity of the structure of other parts of the plants belonging to that family, “to expect a nucleus 
equally simple in its nature, formed merely of an aggregation of cytohlasts, which, under favourahly-exciting circum¬ 
stances, are endowed with the faculty of self-development.” The true nucleus of the ov\ile in Triuridefs is however in 
no way different in structure or position from that of ordinary Pheenogamic plants, from which it follows that although 
the embryo appears amorphous, its radicular extremity must he a determinate point with relation to the seed, and that in 
germination that end will elongate, and perform the function of the roots. The terra “ Protoblastus,” therefore, as indi¬ 
cating an embryo that germinates from no determinate point, cannot under this view he adopted for that oiTriuridece^ 
though, if it were proved that the germination of Balanophorce (the structure of whose ovules does not reveal the posi¬ 
tion of the radicle) were from an indeterminate point, it might he more applicable to them. In both Cynomorium and 
Mystropetalon however, the radicular end of the embryo is very evident, and as there can he no doubt that the embryos of 
most or all Balanophorece germinate whilst still within the pericarp, it may be inferred that the radicle will protrude 
from a given ruptured point of the latter, and not indifferently through any part of its walls. Under these circum¬ 
stances, I hesitate to adopt a terra, which, in the present state of the inquiry, and as far as regards this order, implies, 
not that the germinating point is indeterminate, but that this, and the whole process of germination, are absolutely 
unknown. 

With regard to other embryos which would come under the definition of a Protoblastus, that of Orchide(e evidently 
germinates from a given point; and Caspari’s beautiful observations on Orobanche show that the same is the case 
in that genus. Blume describes the embryo of Amorphophallus as throwing out plumulary leaves from several 
points at once, which probably indicates a development of several much-reduced intemodes crowded together, 
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Ricliard (Mdm. du Museum, viii, p, 429), and latterly Lindley (Veg. Kingd. p. 85), have 
assmued the seed to he embryonate in all Balanophore(B\ arguing from that of Cyno- 
movinm, which both well understood; and I at one time adopted the same opinion, 
being much influenced by the fact that in certain plants with densely fleshy albumens, 
formed of large coherent cells, the embryo scarcely exceeds one such cell in bulk, and 
often eludes a very careful search; as that olMystropetalon escaped Harvey, Grifllth, and 
others. Yielding, however, to the mass of evidence in favour of the absence of any visible 
embryo Antliin the seed of Balanophova and of aU the Distyli, I am now inclined to agree 
ndth Grifiith (Linn. Ti*ans. xx. p. 93) in considering the embryo as a homogeneous mass, 
or ‘‘ indmsus albuminiformis.” 

Endhcher (Meletemata, p. 9; and Gen. PL p. 73) describes the seed as a nucleus, nucleo 
e tela ccUulosa, massa sporacea farcta, conglobate,” and adds that the testa is coriaceous, 
hard or subosseous, e^ddently mistaking the endocarp for a testa. Blume (En. PL Jav. i. 
p. 87) seems to have taken a similar view of the contents of the seed. Junghuhn, an inge¬ 
nious and acute observer, says (Act. Acad, xviii. Suppl. p. 205), Semina nulla adsunt; 
quod (supra) ovaria salutavi, vix nisi analoga sunt germinum plantarum perfectarum qum 
nunquam matinescunt, sed more fungorum putredine pereunt.” Trattinick also (Linnsea, 
iii. p. 194) says, imder Sareophytey “ that these plants are not developed from seeds, but 
are specifle degenerations of the plants on which they grow.” 

Goeppert (Nov. Act. L e. p. 257) considers that Balanophorce grow from seeds, and 
describes these as ‘‘nuda exembryonata; ” and Nees von Esenbeck (Nov. Act. L c. p. 226) 
calls them acotyledones of a high class. 

Liebmann (Proceedings of Assembly of Scandinavian Natm^alists at Christiania) says 
of the seed oiLemgsdorffia hxypogeea^ that it is intermediate in character between a crypto- 
gamic spore and a naked seed. 

ilartius (Nov. Gen. et Sp. iii. p. 186) regards the seed as an embryo, and states that he 
has seen small flbres given off from its basilar end, like rootlets; an observation not 
hitherto confirmed. 

I have reserved to the last the discussion of M. Weddell’s views, because they differ 
from those of other authors, and are based upon a comparison of an extensive range of 
organs, which cannot be considered separately; they are published in a paper read before 
the Society Philomatique of Paris, and more at length in the ^ Annales des Sciences Natu- 
rclles ’ (ser. 3. xiv. p. 166): they especially refer to the relationship between Balano- 
phorece and JlafflesiacecBy and may be thus summed up:— 

1. ‘‘The so-called fruit oi Balanoplioy^ece is constructed on the same plan as the seed 
of BaJJlesiacece ; the so-called styles, which are almost always observable on that organ 
before its maturity, are appendages of one of the essential parts of the ovule. The fruit of 
Balanophorece must hence be regarded as a naked seed.” 

but all belonging to one axis. In Griffith’s admirable paper on Ambrosinia (Linn. Trans, xx.), an extremely ano¬ 
malous embryo is reduced to the ordinary type by a careful study of derelopmeut and germination, and it is shown 
that though its parts are nndistinguishable at first sight, each has its functions defined. It is remarkable that Griffith 
has not alluded to the strong resemblance between the embryo of Ambrosinia and the bulbils formed on the deformed 
inflorescence of several species of its near ally, Bemusatia, 
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2, The so-called flower of Mafflesiacece may he regarded as an inflorescence; the 
pericarp of the fruit is a receptacle, of which the folds'foim the placenta3.’’ 

It is not my intention to discuss the second of these propositions^, and I therefore 
confine myself to the first. In his descriptions M. Weddell states that the female repro¬ 
ductive organ of Balanopliora is the nucleus of an ovule, and that of Cynomoriiim^ Selosis^ 
Omhro^plnjtum^ and Sarcophytey a nucleus surrounded by a peculiar envelope, which is not 
a perianth, but is formed from the axis, and is to a certain extent analogous to the inte¬ 
guments (pericarp) of ordinary seeds: he was led to this conclusion by a comparison of 
the fruit of Balanophora Avith the seed of Bafflesia ; and adds, that there is no more 
fundamental difference between the pericarp Avith its anfractuous cavity, of Bafflesia or 
Sydnorciy and the convex or peltate receptacles of Balanophora or Ombrophytitniy than 
there is between the receptacle of a fig and that of a mulberry. 

In support of these views, WeddeU contrasts the fruits of Bafflesia and Balanophoray 
and oiKydnora and Sarcophyte ; but the comparison being mamtained by the employment 
of the same terms for organs that do not appear to me to be homologous, the s imil arity 
becomes one of words, and not of facts. The term styliform processes,’^ for what other 
authors consider the styles of the ovary, and which analogy suggests to be such, appears 
to be the most anomalous; and by describing them as almost always present in Bala- 
noplioray it is implied that’they are sometimes absent, which I have never found to be the 
case. 

In commenting upon Griffith’s theory that there is an analogy between the pistil of 
Balanophora and the pistillidium of Musciy Weddell points out that Griffith is in error in 
describing the styles as perforate, and adds in a note, On reaching the periphery of the 
capitulum, this styliform process becomes eroded at the apex, when its internal cavity 
communicates Avith the external air: consequently the styliform process, being bathed in 
a mucous fluid that surrounds the capitulum, is exposed to the action of the fovilla of the 
pollen, which is mingled AAuth that fluid, and fecundation is thus effected,” In proof of 
this it is added, that in some dioecious species of the Order, which do not secrete this fluid, 
the ovules remain sterile; such at least being the case Avith Langsdorffia and Helosis, 

Weddell is right with regard to the imperforation of the style, for at no period do I 
find an open canal in the style either of the American or Indian species; but neither do 
I find any erosion, or other arrangement of the organs by which I can conceive an 
erosion to be effected. The only fluid exudation I have seen on Balanophorece was a 
limpid watery one, on old capitula of BhopalocnemiSy after they had been removed from 
the ground; and this is a dioecious species, which was then in ripe fruit. 

Lastly, the structure of the hermaphrodite flowers of Cynomorinm (which M. WeddeU 
was not acquainted Avith) is conclusive against the pistil being regarded as a naked ovule. 

Affinities of Babanophore^. 

Polymorphism and an extreme simplicity in every organ arc the prominent features of 

* No explanation of the staminal apparatus in Rafflesia is given that is at all consistent with this view; and this 
therefore, as well as the presence of a discoid stigma, is adverse to the theory. Also, it is not shown how, if the 
seeds of Rafflesia are truly naked, the pollen is applied to the nuclei. 
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this Order, when surveyed in a stinietural point of view; and were value to be attaehed to 
the faet of every organ appearing in a most degraded state in one or more of the speeies, 
Bidanophorece would rank low in the system of Phaenogamic plants. If however we 
disregard imperfeetion, and inquire what organs are wanting in the Oi'der, we shall find 
that, with the exception of terrestrial roots, all are i)resent which are necessary to justify 
then being placed amongst Phceuogamie plants. 

The argiunents which have been used to exclude BcUmiophorece from Phaenogams, all 
appear to have originated on the one hand in mistaking feeble analogies between the forms 
of organs that are not homologous, for affinities; and on the other, in overlooking a mul¬ 
titude of positive characters. These alignments may be summed up as being:— 

1. An erroneous view of the natme of the seeds, by Endlicher, Martins, Plume, and 
others, who describe them as a sporuliferous mass; a term which, even were it applicable, 
has no meaning. 

2. An erroneous ^dew of their origin being in a diseased state of the plants they grow 
upon; adopted by Junghulm and Trattiniek. 

3. A sujiposed similarity in appearance to Fnngi^^ and an erroneous idea that their 
appearance is meteoric, and their growth rapid; a theory advocated by Endlicher, who 
(ileletemata, p. 5) says of the horizontal rhizome of Selosis and Langsdorffiay ‘‘ myceUo 
Fungorum quam maxime analogum.’’ 

' 4. The resemblance between the articulated filaments on the capitula of the Helosidece, 
and the paraphyses of Ilusci ; and between the pistilla of Balanophora, and the pistillidia 
of 3Iusci ; strongly advocated by Griffith and Linclley. 

5. The resemblance of the cellular and vascular tissues in some of them characters to 
some of those of FiUces\ as indicated by Unger and Gmppert. 

0. A very peculiar view of the nature and relations of the parts of the female flower, 
entertained byM^eddell; who hence Balanophorece (together with Bafflesiacece) 

to approach nearer to Gijynnosperms than to any other group of plants. 

It would be fruitless to discuss these opinions at length; for it cannot be doubted 
that, had the authors who advocate them been sufficiently furnished with specimens and 
facts, they would never have been entertained. On the other hand, it is not easy to 
account for the little importance attached by so many good botanists to the positive e^d- 
dence afforded by the presence of sexes, the perfection of the essential organs of the male 
flower in all the speeies, the total dissimilarity in structure and function between the 
female organs of all the speeies and those of Cryptogams, and their identity of structure 
in all essential points with those of other Phsenogams. 

With regard to the union of Balanophore{e with Bafflesiacece^ into one great class of 
Phcenogains, equivalent to 3Ionocotijledones or Bicotijledones^ the arguments brought 
against it by Bro’wn and Griffith are eonelusive. Not only have these Orders no cha¬ 
racters of systematic value in common, either physiological or struetmal, except para¬ 
sitism, but they present positive evidenee of widely different affinities; which in the case 
of Bafflesiacece have long been recognized. Thus, Linnmus himself referred Cytimis to 
Asarum ; and Bronm, Bronguiart, and Griffith have all j^l^ced BaJJlesiacece in close 

* I may mention here that the species I have examined never became putrescent. 
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liroximity io Arutolocldce, an Order with which Jialanojyliorece have not the sKghtest affi¬ 
nity. The arguments employed by Blume, Endlicher, Lindley, &c., for eombining these 
Orders into one group, are also employed for removing both from Phajnogams; the 
strongest reason for allying them being, not that they present charaeters in common, 
but that neither of them is considered to be allied to any other knoum Order of Pluje- 
nogams. 

Of the authors who consider jBalano 2 :fhorec:s to be Phajnogamic, the majority refer them 
to Moimcohjledones ; Richard, and others following him, placing them in the neigh- 
bom’hood of Aroidece. 

Griffith places them in Dicotyledones^ and suggests theh being the homogeneous em- 
bryonate group of Urticece) to which the structiu’e of the Distyll is quite opposed : nor 
indeed does he endeavour to support this hypothesis by any arguments, but merely 
throws it out as a suggestion. 

In my opinion, the arrangement of the vascular bundles in the rhizomes of Helosis and 
Langsdorffia is sufficient evidence of these plants being exogenous; for these, as I have 
elsewhere shown, are altogether exogenous, diflPer little from the stems of Ilenispermece 
and other anomalous, but still undoubted. Dicotyledons, and resemble no known Endogen 
in structure or arrangement. * 

In endeavouring to determine the affinities of BalanojAiorece^ I shall disregard the nega¬ 
tive charaeters, as those may be termed which are founded on the imperfection of organs; 
and I shall take the most perfectly developed species, as the best expositors of the tjq)ical 
structure of the Order, In so doing, I believe I am obeying a maxim supported by an 
attentive study of the natm’al system; for there are few Natm’al Orders, however perfect, 
that do not present structurally incomplete genera or species, many of which in point of 
development of their organs might rank below many Balanopliorece and some Cryptogams; 
but which, nevertheless, are not departm’es from the type of then Order, but simply less 
developed forms of it. 

Balanopliorece have an adherent perianth in all the genera where this organ is deve¬ 
loped, and an epigynous stamen in Cynomorium^ the only species in which hermaphrodite 
flowers occm\ These characters indicate a position amongst the epigynous Calycifiorce ; 
a group which, though far from being well limited as a natural class, is in oxu present 
state of knowledge one of considerable value, as comprehending many nearly allied natural 
families. Amongst them, the most direct relation of Balanopliorece is certainly with 
Haloragece^ and especially Gunnera ; with which it presents many important characters 
in common, especially the valvate perianth and stamens opposite its lobes, and near wliich 
I would place it in the linear series. 

A detailed comparison of the individual organs of a family so eminently polymorphous, 
Avith those of its allies, can alone establish its affinities: the more conspicuous of them 
arc:— 

1. Between Cynomorium and Kippiirisy in the one epigynous stamen, on an ovarium 
consisting of one carpel with a solitary pendulous ovule and simple style. 

2. Between the Bistyli and Haloragece a relation is established through tlie Australian 
genus Loudoniay which is a very peculiar form of the latter Order, having four styles, and 
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only one cell to an ovarium containing one or two penchilous ovules. This tendency to 
suppression of the ovariUj combined udth the constant presence of theii’ styles, and the 
styles of the suppressed ovaries being in all respects similar to that of the developed ovary, 
and equally perfect, is a very peculiar character, frequent in the HaloragecCy though 
not absolutely confined to them: it is very conspicuous in Oitnnera, The greater tendency 
to imperfection in the female than in the male flowers of Ualoragece^ is also a marked 
feature shared by Balanopliorecn. 

3. Between Gunnera and Lopliopliytum the affinity is so close that the female flow'ers 

of these genera might be mistaken for one another; and the male flowers of Lophopliytiim 
in them two stamens, linear anthers and basal short filaments, are absolutely identical 
with those of several species of Gunnera : in the subgenus especially, the male 

flower often consists of two small sessile calyx-lobes, with two alternating stamens. 

4. If the female inflorescence of Gunnera and Lophopliytum be compared, the affinity 
may be very easily pursued: in each, short conical branches of the flower-head project 
laterally from a stout axis, and are subtended by a large bract, and studded with a dense 
mass of flowers, which consist of an adherent perianth, no trace of rudimentary stamens, 
two styles, and a one-celled ovary, uith a pendulous ovule, whose integiunent, in ripening, 
cont)*acts an adhesion to the inner wall of the cavity. 

5 The tendency to a dimerous or tetramerous arrangement of the parts of the flower, 
so conspicuous in all Haloragece^ and in Gunnera^ is common to the Uelosidece and Loplio- 
phytece. 

Griffith has suggested an affinity between Mystropetalon and Lorantliacece^ founded on 
the form of the male perianth, and the opposition of the stamens to its lobes; but this is 
not borne out by the female flowers, which must be considered of the liighest importance 
in establishing affinities. Griffith fimther was ignorant of the true structure of the seed 
of 3Iystropetalony and supposed that the genus had no relationshi]) with Balanopliorece. 
After much consideration, however, I have included that genus in this Order’, for reasons 
appended to some notes upon its structime; and in which view I am likewise following 
that taken by Mr. Brown (Linn. Soc. Trans, xix. p. 233, in note), 

I have not dwelt upon the character afforded by the extreme dissimilarity of the sexes 
of Balanopliorece^ and which is also conspicuous in Gunnera and Halorageoi ; because it 
is common to many other Orders, and indeed is perhaps a very constant accompaniment of 
reduction in structure, or of a normally imperfect development of the floral whorls. 

i\mongst the objections that may be lu’ged against associating BaJanophorece with the 
cpigjTious Calycijlorce^ the strongest will probably be considered to be derived from the 
habit, and the imperfection of the foliar organs: mth regard to the former, it appears 
wholly valueless, as will be proved by a cursory inspection of many Orders; and of these 
none are so consj)icuous as Haloragece^ which, for its extent, is one of the most polymor¬ 
phous in the vegetable kingdom, and further, one consisting for the most part of reduced 
forms of Onagrariece, 

The extreme simplicity of the structure of the seed and ovule is another point of some 
importance, and may be used as an argument against the alliance I have proposed; but 
there is a manifest tendency to such imperfection in the epigynous Calyciflorce^ especially 
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amongst CornecBy Lomntliacece^ and several other Orders in which the ovule is reduced to 
a nucleus. The homogeneous embryo is (as indicated by Brown and Grillith) a form of 
that organ which, if taken alone, appears to be of little value in a systematic point of 
view; for it occurs in various genera belonging to natural families which have, tj^pically, 
highly developed embryos; and this argument is further weakened by the fact of Cyno- 
moritim^ Sayco 2 )]iyte and Mystropetalon liaving very obvious embiyos immersed in 
albumen. 

To parasitism, as a character of systematic value, I need scarcely allude; its invalidity 
being universally conceded. 

As an Order, BaliDiopliorece may in one sense be considered a strictly limited one, not 
passing dmcctly into any other, except perhaps through Gimnem into Ualorayecd) and 
forming a sufficiently iiatmal assemblage of species, though, owing to causes I have 
repeatedly dwelt upon, not easy of exact definition. Putting aside any consideration of 
its relationsliip with other Orders, and regarding it per se, it is not easy to say whether 
it should abstractedly be considered as ranking high, or the contrary. Assuming that 
the conventional definition of perfection in use amongst zoologists is applicable to the 
vegetable kingdom, and which argues that a high degree of specification of organs and 
morjihological differentiation of them for the performance of the highest functions, indi¬ 
cates a high rank, Balanophorece may in some respects be considered to hold a very high 
one. Thus:— 

1. The monoecious and generally dimeious flowers show that either a whole plant, or a 
considerable portion of it, is specialized for each sex. 

2. The great difference between the perianths of the sexes indicates a very high degree 
of morphological differentiation for each special function or sex. 

3. The deviation of the parts composing the perianth of all the species from the com¬ 
mon leaf-type indicates great differentiation. - 

4. The cohesion of the parts of the perianth in the male flower is a further deviation 
from that theoretical simplicity which assumes the leaves composing the floral whorls to 
be developed free from one another. 

5. The cohesion of the anthers and filaments in most of the species is a further instance 
of specialization of the same nature. 

6. The adhesion of the perianth of the female flower to the ovary shows its special 
adaptation as a protecting organ to be carried to the highest degi^ee. 

7.. If it is safe to assume that either of the two perfectly equal and similar styles of the 
group DMyli is capable of convejdng poUen-tubes to the solitary ovule, we have here 
a very remarkable case of specialization; for these two styles undoubtedly belonged 
originally to as many ovaries, though finally specialized for the use of one only. 

As however is the case in all theoretical inquiries which are not based upon fixed prin¬ 
ciples, so in this as to the comparative rank of Balanopliore(je^ there is much to be said on 
both sides. The reduced axis, the imperfect vascular system, the absence of leaves in many 
of the species, and theii* reduction to scales without stomata in the remainder, together 
uitli the invariable absence of a corolla, and of integuments to the ovule, are all e^ddences 
of a very low development. AYhatever difference of opinion there may be as to the posi- 
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tioii of llaloragece, of which I regard them to he reduced forms, it cannot be disputed that 
amongst Phmnogams tlierc arc few groups so uniformly incomplete as regards the normal 
coinplemcnt of organs, or the arrested develojmmnt of those organs which arc present. 
The value of this consideration is however much diminished by the fact, that there are no 
limits to the su])pression of organs in the individual genera of Orders which arc, never¬ 
theless, typically highly developed. 

In a systematic point of view, the value of these suppressions in the A^egetable Kingdom 
diminishes to a great extent in ascending from the root towards the OA^ary: thus, the 
al)scncc of a root of the ordinary structure, and the adaptation of the lower portion of the 
stem to a parasitic attachment, occur in six or seven natural families of Exogens which 
are normally terrestrial, and perhaps in many more. A total absence of leaves, or a 
reduction of them to minute scales, occurs in many natural families. A reduction of the 
whole plant to a lealless, single- or feAv-flowered stem, is found in many parasites, and in 
Ovehklece^ BnrmanniacecB^ Ericece^ Scrophnlaruicey Trinrklece^ llajJlemicecB^ Gentianecc^ 
and other families which have no mutual affiihties; whilst the reduction of the inflo¬ 
rescence to a single floAA^er, and the parts of the latter to its essential organs, is too 
frequent to need speeification. That of the embryo to a homogeneous mass is found in 
various genera, as indicated by Brown and Griffith: the reduction of the oAUile to an 
embryo-sae is.howeA^er, in the present state of om’ knoAvledge, almost peculiar to Bala- 
nophorece. 

As regards the including the Ilonoslyli and Eistyli under one Natural Order, these 
are so manifestly different, that it is a theoretical question Iioav far, were there more 
genera of each, or had they a widely different geographical distril)ution, they Avould 
by common consent have been miited into one natural family: and the same argument 
might indeed be applied Avith equal force to the removing Mysiropetalon and even Cy- 
nomorinm. 

It is difficult to indicate any particular genus of Bidanophoreai^y\i\€\i can be considered 
typical of the Order, though Cynomonum may be taken as such for the Ilonostyli, and 
llelosis for the EistylL Mystwpetalon^ though in many respects the most perfect 
genus of the Order, cannot in any degree be considered typical of it; for it departs far 
more Avidely from the prevalent struetme of its allies than any other genus does. Our 
ideas of Avhat is or is not typical, arc, hoAvcA^er, a- ague and arbitrary; the ideal iypQ 
being either the prei^alent form of the group, or that AA^hich unites most of the pecu¬ 
liarities wliieh distinguish it, or that which possesses the fullest eomplcment of organs 
united in one individual, or that in which these are most complex, as Avell as specially 
adapted to the functions they perform. 


Classification of BALANOrHORE.E. 

In the folloAving arrangement of Balanopliorece^ I have been chiefly guided by the 
structure of the female flowers, Avdiich are generally found to afford the most important 
characters for systematic pm-poses. 

The primary division into Monostyli and Distyli was proposed by Griffith (Linn. Soc. 
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Trans, xx. p. 103); who however erroneously refers llliopttlocnemis {PhceocordyliSy Griff.), 
of whieh his specimens appear to have been imperfect, to the 3Ionostyli. The genera of 
each group arc all more nearly related to one another than to any of those of the other 
group; and such a division is therefore perfectly natural: Init tliere arc, notwithstanding, 
such very gTcat differences between the members of each group, that the genera of 3Iono- 
styli especially have all characters of far more than generic value, and may well be 
conceived to be types of very distinct assemblages of genera. This is not so much the 
case among the Pistyli^ for the two genera of Lophoplnytecc are very nearly related, and 
those of the Uelosidece so much so, that it may be doubted how far Coryncca, Scyhalimn^ 
and Sph(erorhkon are distinct from llelosis. 

Sarcophyte must at present be considered as in many points a doubtful mcml)er of the 
MonostijUy from my inability to discover whether the ovarium is simple or compoimd, at 
any period of growth. The absolutely sessile, discoid stigma is found neither in 3Iono- 
styli nor Pistyli^ and in some other characters it partakes as much of one group as of 
the other; thus in its three stamens it agrees with Bedanophora and all the Uelosidece, 
but it differs from them in its stamens being free, and in its anomalous anthers (which 
however suggest an affinity with B. polyandrci). In its branched inflorescence it resembles 
Lopliophytece, but differs totally in the structure of the male flowers, 

Eor characters of secondary importance, I have availed myself of the male flowers, and 
especially of the number and form of the stamens and their cohesion. A remarkable 
analogy between two of the sections into which each primary group is di\ided, is esta¬ 
blished by these organs; the Lophophytece (of Bistyli) having free stamens of the ordinary 
type of Phaenogamic plants, and being hence analogous to Cynomoriimi and Ilystrope- 
talon Monostyli), while all the other genera have anomalous anthers. 

In framing the genera, characters of the third degree of importance have been employed; 
such as the presence or absence of the perianth, and its structure; aided occasionally by 
the stamina, the cohesion of the flowers, the nature of the inflorescence, and lastly, the 
habit; this term implying in these plants not merely differences in the outline of organs, 
but also in their development and mode of evolution. 

Besides Griffith’s arrangement of Baianophorece, that of Endlicher (Meletemata, p. 4) is 
the only one of any importance hitherto proposed. His division is founded on the stamens 
being free or combined : this however not only assumes the position and arrangement of 
the stamina to be of more importance than those of the ovaria, but brings together genera 
which have otherwise little in common. 


Geoyraphieal Blstrihiition, and Variation, 

The greater number of Balanophorece belong to the tropical and subtropical mountains 
of Asia and South America, where they probably occur in nearly equal proportions. In 
both hemispheres certain species ascend to 10,000 feet; comparatively few being found in 
low tropical forests, almost the only ones being Bedanophora fitngosa in the eastern, 
Helosis gnyanensis in the western hemisphere, and Thonningia in Africa. A considerable 
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number are extra-tropical; as Cjjnomorium, wliieli attains lat. 41° N. in Eui'ope; the two 
ITystropetala and Sareophyte, which inhabit South Africa; Ilelosis guyanensis, which 
extends to the La Plata district; and the North Indian species of Balanopliora and Bho- 
palocnemis. 

The genus Balanopliora is confined to India, and the Malay and western Polynesian 
islands : it extends from the N.AV. Himalaya at Simla throughout that mountain-range to 
the eastward, thence to the Khasia IMoimtaius, Biu^a, and the ]\Ialay Peninsula, Sumatra, 
Java, the N.E. coast of New Holland, as far east as the New Hebrides; it is also found in 
the Indian Peninsula, Ceylon, and the Philippine Islands, and no doubt occurs in Borneo 
and New Guinea. The Helosklece^ with the exception of the Indian Bhopalocnemis, are 
confined to the American continent and islands, where they extend from Jamaica and 
Mexico to the Pami)as. Of the Langsdorffice, two species are American, and one [Thou- 
ningia) is found on the west coast of tropical Africa. The Lophophytece^ as far as is 
known, all inhabit tropical South America, and are chiefly confined to South Brazil, Peru, 
and New Grenada. 

The individual species of tliis Order have often exceedingly wide ranges, thougli some 
tire extremely local. The most conspicuous examples of extensive distribution are : Cyno~ 
morinni coccweum^whxGlx ranges from the Canary Islands to the mouths of the Nile, viz. 
through 3000 miles of longitude; Bhopalocnemis is found in lat. 27° N. in East Nepal and 
Sikkim, in the Khasia Mountains of East Bengal, and in Java, under the Equator, places 
no less than 3000 miles apart; Balanopliora dioica, wdiich has probably a still wider 
range; and B.ftingosa^ which is foimd both in East Australia and Tamia, places separated 
l)y 1500 miles of ocean. In the new world, Langsdorffia liyiwgcea has been found in the 
pro\dnce of Oaxaca in Mexico, lat. 18° N., by Prof. Liebmann, in the mountains of New 
Grenada by Mr. Purdie, at Bio de Janeiro by many collectors, and in the Pampas by 
Mr. Miers (lat. 31° S.); having thus a range of 52 degrees of latitude, and 1000 miles in 
a straight line. 

I do not find that the widely distributed species vary much according to the distance 
they spread; specunens from the most distant localities often ])emg absolutely identical; 
and all being very constant to one form : on the other hand, some of the most local species 
as well as some of the most widely spread are excessively variable. As a general rule, 
the most imperfect forms vary most in general characters, especially Balanopliora, the 
individual species of which differ in the size of theii’ parts, in the form of their scales, their 
rhizome and their capitula, in the capitula being unisexual or bisexual, and in the size, 
form and num]3er of the parts of the flower. Helosidece again vary extremely in size and 
habit, but much less in the eapitulmn. Langsdorffice are rather varialde, and Cynomo- 
riiJtm is conspicuously so. 
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Balanopiiorearum Tabula Synoptica. 

Div. I. Monostyli (Griff.). Stylus 1. 

§ I. Stauiina libera. Semen embryone et albumine instructum. 

A. Mystropctalcae. 

Gen. I. Mystropbtalox (Ilarv.). Penanthmm fl. <? 3-partitum, 2-labiatum, segmentis valvatis, 
2 anticis connatis ; fl. ? cpigynum, campanulatuirij 3-lobum. Stamina 3, segmentis perianthii 
opposita, iisque inserta; antheris extrorsis. hilo proximus.—Pedunculus 

sqitamostts* Capitulum ohlongnniy bisexiiule ; floribus ? inferlorihuSy <? Z-hracteatls, 

1. M, Pokmanni, bractea antica spathulata, perianthio ? tubuloso. 

Hab, Africa Australi. 

2. M, Thomii (Harv.); bractea antica late oblonga, perianthio ? subgloboso. 

Hab, Africa Australi. 

IL Cynomorieae. 

Gen. II. Cy'nomorium (Mich.). PmawMzMWi utriusque sexus 6-pIiylIum. Stamenl^ in fl. f epl« 
gynum; filamentum in fl. S basi stylo deformato suffultum; anthera introrsa. Embryo 
lateralis, hilo remotus.—Pedunculus solitarius, squamosus. Capitulum cylindricnm, Flores 
unisexualeS) rarius bisexualeSy i et ? hnmixti\ hractels spay^sis remotis, 

I. C, coecineum (Mich.). 

Hab. Regione Mediterranea, et Insulis Fortunatis. 

C. Sarcophyteae. 

Gen. III. Saucophyte (Sparrm.). Flores dioici, S paniculati; perianthii lobis 3, valvatis. 
Staynma 3, antheris multilocularibus, liberis. Fl. ? in capitulis globosis arete cohaerentes. 
Stigyyia discoideum, sessile.—Rhizoma shnplex, lobatuni. Pedunculus nuclus, ramis injlores- 
ceiitice prxmariis basi bracteatis. 

1. S. sangubiea (Sparrm.). 

Hab, Africa Australi. 

§11. Stamina conneXei. homogeneum ? 

D. Langsdorfiiex (Endl.). Periayithium fl. ? tubulosum. 

Gen. IV. Langsdorffia (Mart.). Stamimm columna cava. Perianthii fl. 6 lobi 3, valvati, 
praefloratione genitalia includentes. Antherce breves.—Rhizoma horizontale, ramosnm. 
Pedunculi terminates, squamis iyyibricatis tecti. Capitula miisexualia. 

1. L. hypogcea (Rich.); rhizomate glabcrrimo v. glabrato. 

Hab, America tropic^. 

2. L. rubiginosa (Wedd. MSS.); rhizomate tomentoso v. lanato. 

Hab. Brasilia et Guiana. 

Gen. V. Thonningia (Vahl). Stamimini columna solida, infra medium squamis 2-(> aucta. 
Antherre lineares.—Habitus et vegetatio Langsdorffice. 

1. T. sanguinea (Vahl). 

Hab. Africa tropica occidentali. 
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E. Balanophorea:. Perianthium fl. $ 0. 

Gen. VI. Balanopiiora (Forst.). Perm}thiuni S 3 - 6 -phyllum. extrorsse, FI. ? 

pistilla bracteolis clavatis iinmixta v. pedicellis bractearum insertn.—Ilhizoma tuberosum v, 
ramosum, Pedunculi nudi v. squamosl, Capitula unisexuaUa r. bisexualia. Flores unU 
sexuales. 

a. Pedunculi squamis in cupulam v. involuerum connatis. 

1. B. hn'olncraia (n.sp.). 

Hab, Himalaya temperatii. 

/ 3 . Pedunculi squamis altcrnis v. imbricatis; antheris 3 -G 2-locularibus. 

2. B, dioica (Brown); capitulis unisexualibus cylindricis, rhizomate tuberoso lobato pustulis 

lobulatis instructo. 

Hab, Sylvis montosis subtropicis Indije borealis, Bengaline et Birmce. 

3 . B,elongata (Blume); capitulis unisexualibus subcylindricis, rhizomate elongate ramose ram is 

cylindricis pustulis lobulatis instructs. 

Hab, Montibus temperatis Javae et Peninsulas Indiae oricntalis. 

4 . B. Ind'ica (Wall.); capitulis unisexualibus, ? obovoideis globosisve, pedunculis elongatis, rlii- 

zoraate tuberoso lobato.— (An B,globos(B var. ?) 

Hah, Sylvis montosis subtropicis Peninsuloe Indiae orientalis et Ceyloniae. 

5 . B. globosa (Jungh.); capitulis unisexualibus, $ globosis, pedunculis brevibus, rhizomate 

tuberoso lobato.—(An B, abbreviata^ Blume?) 

Hab, Sylvis temperatis Javae. 

G. B,fungosa (Forst.); capitulis bisexualibus ovoideis subglobosisve, rhizomate tuberoso lobato 
granulate. 

Hab, Or{l orientali Australiae tropicae, et Ins. Novae Hebrides dictis, 

7 . B, alutacea (Jungh.); capitulis bisexualibus C3dindricis, rhizomate lobato Ifevi, pedunculi 

squamis paucis vaginantibus. 

Hab, Sylvis tropicis Javje et Ins. Philippinis. 

7. Pedunculi squamis alternis v. imbricatis; antheris multilocularibus. 

8. B. pohjandra (Griff.), 

Hab, Sylvis montosis subtropicis Himalayae orientalis et Khasiae. 
l)iv. 11. Distyli (Griff.). SUjli 2. 

F. Lophophyteae (Endl.). Stamina libera. 

Gen. VII. LopiiopiiYTUM (Schott & Endl.). Flores secus ramulos pedunculi mamillaeformcs 
apice obtusos congest!, mamillis basi bracteis deciduis suffulti.—Rhizoma crassiim, svperne 
squamis imbricatis tectum, Pedunculus basi nudus, 

1. L. mirabile (Schott & Endl.); paleis cum floribus immixtis v. 0; stylis 2 elongatis brevi- 

usculisve. 

Hab. Brasilia. 

2. L. Bolivianum (Wedd.) ; paleis inter flores 0, stylis 0 (an delapsis?). 

Hab, Cordillera Boliviae. 

3 . L. WeddeUii (n. sp.); Qoribus dioicis, paleis inter flores 0. 

Hab. Cordillera Novae Granadae. 

Gen, VIII. Ombropiiytum (Poepp. & Endl.). Flores secus pedicellos bractearum peltataruni 
congest!.—Vegetatio et habitus Lophophyti^ sed squama nulla. Pedunculus basi volva v, 
annulo circumdatus, 

1 . O. Peruvianum (Poepp. & Endl.). 

Hab. Cordillera Boliviae et Peruviae. 
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G. Helosicieae (Endl.). Stamina connata. 

Gen. IX, ScYBALiUM (Schott & Endl,), Rhizoma tuberosum, lobatum. Flores pedunculis 
distinctis squamis imbricatis tectis monoid, Capitula convexa v. planiuscula, Perianthivm <? 
3-lobum. 

1. S» funyiforme (Schott & Endl.), 

Hab, Brasilia. 

Gen. X. Spii/Eroriiizon (n. g.). Rhizoma tuberosum, indivisum. Pedunculus solitarius, 
squamis deciduis tectus. Capitula sphaerica v. oblonga, Perianthium 6 3-lobum. 

1. S, cuTvatum (n,sp,). 

Hah, Nova Granada. 

Gen. XI. PiiYLLOcoBYNE (n, g.), lobatum v, ramosum. Pedunculi plurimi squamis 

persistentibus subhexastiche imbricatis tectum. Capitula cylindracea v. oblonga. Perian¬ 
thium <? 3-lobura, 

1. P. Jamaicensis (Cynomorium Jaraaicense, iSzz;.). 

Hab, Ins. Jamaica. 

Gen, XII. Rhopalocnemis (Jungh.). Rhizoma tuberosum, simplex v, lobatum, Peduncuti 
pauci V. solitarii, basi annulo v, volva instructi. Capitulum oblongo-cylindraceum. Perian- 
ihxum J tubulosum, 

1, R,phalloides (Jungh.). 

Hab. Sylvis montosis Himalaya temperatae orientalis, Khasiae, et ins, Javse, 

Gen. XIII. CoRYNyEA (n, g.). Rhizoma tuberosum, simplex v. lobatum, Pedunculi solitarii v. 
pauci, basi annulo v. volva obscura instructi, Capitula sphaerica v. oblongo-cylindracea. 
Perianthium 6 campanulatum. 

1, C, crassa (n, sp.); capitulo cylindraceo. 

Hab, Montibus temperatis Novae Granadae. 

2, C, sph(prica (n. sp.); capitulo rhizomatis fossa sessili sphmrico, 

Hab, Montibus temperatis Novae Granadae. 

3, C. Pur diet (n. sp.); capitulo sphaerico pedunculato. 

Hab, Cordillera Peruviana, 

Gen, XIV, Helosis (Rich.). Rhizoma cylindraceum, ramosum. Pedunculi plurimi, nudi v. 
basi V, medio annulati. Capitula ovoidea, oblonga v. globosa. Perianthium J 3-partitura. 

1, H, Guyayiensis (Rich,); pedunculis basi volva v. involucre 5--7-phylIo instructis medio 

nudis. 

Hab, America tropica. 

2, H, Mexicana (Liebm.); pedunculis medio v, supra medium annulo obsoleto instructis. 

Hab, America tropica. 


I. Mystropetalon, Harv. 

(Tab. I. B.) 

1. Mystropetalon Thomii, Harv. in Ann. Nat, Hist. 1839, vol. i. p. 386. t. 19; Grilf. 
in Linn. Soc. Trans, vol, xix, p, 336. 

I have little to add to the exeellent deseriptions of Harvey and Griffith, exeept with 
regard to the embryo, which I have found to be constantly present in the ripe fruit; it is 
clavate, placed at the upper part of the seed, lying quite loose in its axis, udth the radicle 
pointed to the hiliun, and close to it. The albumen-grains are oleaginous, large, loosely 
coherent, and enclosed in a delicate cellular membrane. I find no membrane enclosing 
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the emhrvo, wliich is pale, transparent, and formed of minute cohering cells, and 
is not oleaginous. The apex of the stigma is obscurely 3-lobed: there is no very 
distinct stigmatic canal; but the cells of the stigma and centre of the style are soft and 
pulpy. 

Grifiith, u ho did not detect the embryo of this plant, considered that this albumen 
(which he describes doubtfully as an embryo) suggests a greater resemblance to a sporu- 
liferoiis mass than is shomi by any other so-called Pthizanth : it is remarkable that this 
()l)$ervation should refer to one of the only three kuo^m plants of the Order, of which the 
truly albmninous nature of the great mass of the seed is indisputable; and is an example 
of the inexpediency of assuming an organ to be anomalous because its structure is 
unexplained. 

The inflorescence of Mystropetalon cbffers from that of other BaUmopliorece in the male 
liowers being at the siunmit of the eapitulum, and the female below. In the monoecious 
Cynomorium and most monoecious Helosidece they are promiscuously mixed, with the 
males generally lowest; in monoecious JBalanophorece the males are normally at the 
l)ottom of the eapitulum; though I have seen traces of male flow’ers at the apex of a 
capitulimi of B. invoUtcrafa. 

Mystwpetalon is certainly in all respects the most highly developed genus of the Order, 
both from the complexity of the floral envelopes, and from the presence of a perfect embryo, 
l)laced in the usual position of that organ in Phmnogamous plants. It was referred to 
Balanophorece by Harvey and by Mr. Browm (Linn. Soc. Trans, xix. p. 233, in note^); and 
though very anomalous in its greater perfection, must remain as a section of that Order, 
or in close proximity to it. Griflith considered it as siii ordinis^ but with great sagacity 
indicates its affinity with Cy)ioniorium (a plant he had not examined), and finally described 
it (doubtfully) as the homogeneous-embryo form of a group of plants including Loran- 
Ihaeccc^ Broteacece, Sautalacece^ and other Orders comprehended in Lindley’s alliance 
Tuhiferosce, Considering the very great structural and morphological differences pre¬ 
sented by Balanophorece, it becomes impossible to exclude Mystropetalon from the Order; 
of its affinity wnth wliich there are many positive evidences, and the curious negative one 
of extreme dissimilarity betw^een the perianths of the sexes. Of positive characters, 
the most conspicuous besides habit, arc, in the male flow'^ers, the valvate 3-partite 
perianth, tubular belong and enclosing a rudimentary ovarium, the stamens opposite the 
segments of the perianth, and the extrorse anthers; in the female flowers, the epigynous 
monosepalous perianth, the deciduous style, the structime of the walls of the ovary, the 
extreme simplicity of the ovule, and the adherent membranous coat of the seed. It 
departs from all the rest of the Order in its male flowers being normally above the female; 
in its very unequal male perianth, its frequently imperfect odd stamen, and angular pollen; 
in the ovarian disc, deciduous perfect female perianth, 3-lobed stigma, presence of an im¬ 
perfect pistil in the male flow^er, and axile clavate embryo. Considering its monostylous 
ovary, with a tubular perianth, its nearest ally w^ould appear to be Langsdorffia, between 
which and Cynomorium it will rank in a linear series. 


* The species there referred to does not appear to me to be specifically distinct from M. Thomii. 
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II. Cynomorium, Mich. 

(Tab. I. A.) 

1. Cynomorium coccineum, Mich.—Ad citationes eviilgatas adde, Linn. Amoen. Acad, 
iv. 351. t. 2; Webb, Flor. Ins. Canar. iii. 431; Weddell in Ann. Sc. Nat. s6y, 3. 
xiv. p. 176. 1.11. 

Though this curious plant has i*eceived so much illustration from many able botanists, 
there are still some points in its structure which are little known; and there are points 
in Linneeus’s description in the ‘Amoenitates Acadcmicae,’ which have, I believe, escaped 
most subsequent observers. 

The geographical range is very remarkable: it extends from the Canary Islands to the 
Levant; i,e. over fully fifty degrees, or 3000 miles of longitude. I have examined speci¬ 
mens from its extreme eastern and western limits; namely, from Lancerotte and from 
the delta of the Nile; and I have compared these with others from various intermediate 
localities, as Oran, Malta, Sardinia, S. Spain, and Sicily; and I have found no traces of any 
differences that suggest the propriety of establishing even varieties. It is also found in 
Etruria, lat. 41° N. (its northern limit), Lampedusa, and Timis according to Linnseras. 

Ci/nomoriiim is not singular amongst Balanophorece in this wide distribution; though 
it is more local and scarce than any of its congeners which occupy an equally extensive 
area. It is the only species known to inhabit a dry climate and soil, and is no less 
remarkable for delighting in the immediate neighbourhood of the sea, and growing in 
salinas, and often on saline plants (Linn.). Mr. Webb informs us (Hist. Ins. Canar. Bot. 
vol. hi. p. 431) that it is eaten in the island of Lancerotte. 

In a young state the lower part of the peduncle is remarkably distinct from the upper; 
it is broader, fusiform, and covered with short, broad, acuminate, imbricating, spirally 
arranged scales (w^ell shown in Micheli’s plate), giving it a polygonal apj)earance: these 
scales are much less conspicuous in the old plant, and are probably very deciduous; 
whence the discrepancy that Kichard remarks between his Egyptian specimens and 
IVIicheh’s figure. The lower portion of this contracts suddenly at the point of union wdth 
the root-stock, and there is, I believe, a well-developed rhizome; but I have no complete 
specimens of it. The parasitism consists in an intimate organic adhesion between a small 
surface of the cellular tissue of the Cynomorium^ and the wood of the root on which it 
grows; but no vascular tissue (at any rate in the old state) unites the latter with the 
parasite. 

The vascular system (represented by Unger, Ann. Wien. Mus. ii. t. 5. f. 32) consists 
of many bundles irregularly scattered through the peduncle and capituliun; form¬ 
ing waving lines, but never crossing or resembling the endogenous type in structure or 
aiTangement. These, in a transverse section, are seen to consist of two kinds of vessels ; 
namely, 1. internally of a small bundle of delicate cylindrical or angular white tubes with 
transverse marks or bands; 2. a broader dark external tissue which in a transverse 
section appears cellular, and in a longitudinal one is foimd to consist of many series of 
linear, superimposed, oblong cells, regularly placed, and aU terminating at the same plane, 
thus giving a barred appearance to the tissue; the contents of these are all highly coloiued. 
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Besides these there are thiek-walled pleurenehyma-eells. The eelliilar system, whieh 
foi-ms bv far the greater mass of the plant, eonsists of large polygonal utrieles, with thin 
transparent walls, full of stareh and ehlorophyU granules. 

The seales upon the upper part of the peduiiele are broader than those at the base; blunt, 
often transversely oblong, peltately attaehed, and, on the eapitulum, gradually assume the 
eharaeter of j)eltate braets. In the yoimgest speeimens I have examined (Tab. I. A. fig. 1) 
long before the flowers are disecrnible, exeept as lobed papillai, the appearanee of all the 
seales from the base to the top of the plant is remarkably uniform; they are broadly ovate, 
acuminate, and imbricated at the fusiform swoUen base, more scattered and broader, and 
blunter or truncate, on the upper contracted portion of the pedimclc, and again acute 
and densely imbricated from the base to the summit of the eapitulum, the sm-facc of 
which they wholly conceal. At this early period the scales are very obliquely peltate; 
in a A'ertical section each is seen to emwe upwards and cover the lower part of the peltate 
scale immediately above it, whilst the lower part is produced into a long iucuiwed lobe. 
The lower lobe presents a semi-lunar curve towards the capituliun, and arches over a 
mamilla of the capituLiun eovered Avith naseent flowers. The concave upper surface of 
the next scale below is closely applied to the dorsum of the lower lobe of that above it. 
A strong vascular cord enters each scale, and is tmited at a little distance from its base, 
within the body of the eapitulum, with an equally stout cord from the mamilla above it. 
It win thus be seen that each scale forms the protecting organ to a definite mass of 
flowers below its point of insertion, but is connected by its vascular system with the 
mamiUa of flowers above it; an arrangement similar to that which ocem-s in LopJiophytum 
and some Lycopodiacece, but which can in Cynoniorium only be discovered at a very early 
period. 

Owing to the much more rapid growth of the eapitulum than of the scales, these even¬ 
tually become scattered, at the same time losing theu bracteal form, and becoming 
broader and fleshy. These changes are precisely the same in their nature as occur in the 
bracteal scales of Uelosis and its allies. The paleae which occur abundantly amongst the 
flowers, and vary extremely in form, consist of rudunentary flowers, both males and 
females, and of perigonial leaves, removed from then* flowers by unequal growth. There 
is a disijosition in some of the floral scales of larger size than the rest, to assume the 
position of a bractlet imder each flower, or group of flowers. 

The male and female flowers appear promiscuonsly in succession for a considei-able 
period: in this rcsj)cct Cynonionum presents a remarkable contrast to Balanophora and 
Uelosis, &c.; as in these the evolution of the sexes ocem's at different times: and it is 
worthy of remark that tliis phaenomenon is perhaps confined to this genus, and is there¬ 
fore peculiar to the only plant of the Order which exhibits a strong tendency to herm¬ 
aphroditism. 

In Webb’s ‘ Flora of the Canary Islands’ (iii. 431), I have described hermaphrodite 
flowers of Cynoniorium ; which were pomted out to me by Mr. Brown in a drawing of 
Bauer’s; they were originally discovered by Lirmajus (Gen. Plant, cd. 6, 1754), and 
described by hiui; as indicated by Richard, who, however, failed to find them himself. 

The palea of Richard, surrounding and half enveloping the stamen of the male flower, 
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is a remarkable organ: from analogy with Balanophora, Helosis, and indeed the majority 
of the Order, it might be considered an imperfect perianth; whereas in the hermaphrodite 
flowers it is seen to be a well-developed style, the ovary of which is usually suppressed. In 
these flowers the stamen rises from near the summit of the ovary, above the insertion of 
any of the perigonial scales, and the base of the filament is lodged in a narrow vertical 
canal immediately opposite the concave face of the style (figs. 3, 4 & 5). I have not 
been able to ascertain the position of the style and stamen ^vith reference to the axis of 
the plant; but, considering the simple nature of the pistil, and that the flowers are 
collected in groups, representing theoretically ramifications of the inflorescence, I assume 
that the concave face of the style is opposite to the ideal axis of each such ramification. 

In the youngest state of the male (fig. 6), the floral envelopes arc often symmetrically 
disposed. A spathulate palea subtends each flower, and within it are six perigonial scales ; 
these are frequently perfectly regular, and form a verticil round the rudimentary ovarium 
and filament: the whole flower afterwards grows vith great rapidity, and some of the 
perigonial scales are left at its base, while others are carried up on the elongating imper¬ 
fect ovarium, which resembles a pedicel, and branching bundles of vessels are developed 
in their axes. The style at the same time elongates rapidly, but increases also in breadth 
upwards, so as to resemble a perigonial scale much more than the style of the female 
flower does; it has however no vascular tissue. In some male flowers all the perigonial 
scales remain symmetrically disposed round the filament and style, till the flower has 
attained its full development. 

At the earliest period the female flowers (fig. 2) appear as compressed, pedicelled bodies, 
subtended by a bract similar to that of the males. The pedicel dilates, and divides into 
two (rarely three) linear perigonial leaves, and again contracts, forming the base of a com¬ 
pressed obovate ovary, on whose summit is the broad linear style, somewhat contracted 
immediately below the papillose stigma; and at its base are three other linear blunt peri¬ 
gonial leaves of equal size, which are always symmetrically disposed, two being placed 
right and left in the same plane as the style and the two lower perigonial leaves, and one 
at the dorsum of the style. Two vascular cords are seen, one on each side of the ovarium, 
meeting at its base in the pedicel, and again at its summit immediately at the base of the 
style, below which' an opaque circular spot marks the cavity of the ovary; these vascular 
cords again separate in the style, and are free to its apex. The base of the style is con¬ 
tracted, and of a very dark colour at the contraction: I am not aware what this indicates. 
The opacity is also seen at the base of the filament in hermaphrodite flowers, and often 
upon all the perigonial scales, at a point exactly corresponding to the base of the style. 

During the growth of the female flowers, the perigonial scales do not attain the deve¬ 
lopment they do in the males, nor do they generally contain vascular bimdles. They 
become variously displaced; some remaining on the summit of the ovary, and others 
being more or less basal, or adnate to its surface. In the adult female flower a small 
cellular protuberance may often be seen on the summit of the ovary (fig. 7), fronting the 
concave face of the style : this may be a rudimentary stamen. 

The hermaphrodite flowers present both the pistil and stamen in as perfect a condition 
as they attain in the unisexual flowers. The situation of the perigonial scales varies as 
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much in these as in the female flowers, but though they never attain the same develop¬ 
ment as they do in the males, they approach it, and often contain vascular cords. In 
one hermaphrodite flower (fig. 9) I found six perigonial scales, symmetrically disposed 
round the summit of the ovary. 

Tliere is thus in a complete flower of Cynomoriuni a superior perigonium, an epigynous 
stamen, a pistil consisting of one carpel ndth one simple style, and one pendulous ovule, 
succeeded by an albuminous seed :—characters common also to Uippiirls^ and indicating 
an afiinity I have elsewhere noticed, and endeavom^ed to support by the structure of other 
Bcdanophorece, 

I may here repeat what I have stated in the ‘Plora of the Canary Islands’ concerning 
the pistil of Cijnomor\um\ namely, that the simple concave style with two parallel vas¬ 
cular cords terminating an ovary wliich imdoubtedly consists of one carpellary leaf, is a 
strong evidence of the compoimd nature of a style of the simplest type ; and that the two 
lateral stigmata are here perfectly obvious: which agrees with Mr. Brown’s remarks on 
the composition, &c. of the pistil^ (Plant. Jav. Bar. p. 110 in note). The stigmatic tissue 
runs donm the mesial line of the style, occupjdng the canal, and is covered by a very 
delicate epidermis. 

I have never succeeded in tracing the development of the o\mle in Cynomorium. The 
structime of the ripe seed has been determined by Bichard, Bindley, and WeddeU; but 
admits of some little further illustration. In the first place, the embryo when fully ripe 
is considerably larger than is figured by any of these authors, and is never exactly 
globular, but sometimes broadly conical, the narrow end being placed next to the firm 
cellular integiuncnt of the seed. It consists of large cells with dark nuclei, full of oil, 
and presents no integuments whatever: it lies in a cavity of the albumen, nearer the base 
than the hilum of the seed, with its radicle pointing rather downwards; and it faces the 
same way as the concave or grooved surface of the style; thus indicating that the ovule, 
if perfect, would have been semi-anatropoiis with the raphe on the side removed from the 
placenta; a view confirmed by M. Hofmeister’s observation of the pollen-tube in the 
foramen of the o\mle. 

The albumen is of exceedingly firm and dense structure, consisting of thick-waUed 
angular cells with dark-coloured granular chlorophyll-grains. Dr. Bindley found starch 
in these cells, wliich is probably present in the young state only, when he describes the 
albumen as mueUaginous, and the cells as loosely arranged. I could not detect any, 
either microscopically, or by the iodine test, which, when applied to the most delicate 
slices of fully formed albumen, tiumed its granular cell-contents brown. Mr. Weddell 
states that the albumen as well as the embryo contains oil (Ann. Sc. Nat. L c. 178): 
“dans les Balanopliora^ dans le Cynomorium, et dans le Sarcopliyte^ j’ai rcncontrd un 
albumen cliarneux ou huileux, et un embryon de meme nature.” 

* On showing Mr. Brown my analysis of the style of C^jiiomorium^ he informed me that this was a case he had had 
in view, and that he considered it strongly confirmatory of his theory. 
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III. Sarcophyte, Spamnann. 

(Tab. I. C.) 

1. Sarcophyte sanguixea, Sparrm. in Act. Holm, xxxvii. p. 800. t. 7; Schott & Endl. 
Melct. Bot. p. 11; Griffith, Linn. Soc. Trans, xix. p. 339; Unger, Ann. Wien. Mus. 
ii. t. 5. f. 28; Weddell in Ann. Sc. Nat. ser. 8. p. 14. 1.10. f. 34-38. 

Ichthyosma Wehdemanni, Schlecht, in Linnaea, ii. G 71 . t. 8. 

Hab, Africa Austral!, ad Ekebergiie projic Grahams-town {/FeAc/maww, &c.). Ad radices 

Capemis^ Quagga’s Flat, Uitcnhage {Zeyher !), 

My observations on this remarkable plant cliicfly refer to two points: the structure of 
the anther, and the relation of the genus to other Balanophorece^ in both which I differ 
from Mr. Griffith. 

The anther is rightly described by Endlicher as consisting of a solid capitate body, 
containing many loculi filled uith pollen. The contracted persistent septa between these 
loculi have been mistaken by Griffith for pedicelled anthers, which he describes as forming 
together a ‘‘ caput antherarum,’’ crowning a common pedrmcle, wliich rises from the axil 
of a bract. On the contrary, I find that the anther^ contains about fifteen to twenty cells 
of very variable size, radiating from a cellular axis : a transverse section shows about twelve 
such cells symmetrically disposed round the apex of the filament; and a vertical one 
exhibits about eight, which radiate from the blunt summit of the filament, and of which 
the outermost are very small. At a very early period the septa consist of three tissues : 
an inner cellular not materially different from that of the filament, from which, however, 
it is separated by a broad dark line; this is lined by a delicate hyaline endothecial coat, 
and upon this is a mass of matted filaments of excessive tenuity and pulpy nature pre¬ 
cisely similar to the anther-lining of Fliyllocoryne^ &c., amongst which the pollen-grains 
nestle. Each cell is distended with spherical pollen-grains. 

I have not observed the circumscissal dehiscence of the outer membrane described by 
Endlicher, and which was apparently suggested to that author by the-appearance of an 
annulus at the base of the dehisced anther; as on the contrary the anther dehisces by 
the disruption of the membrane over each loculus, in a manner quite analogous to that of 
the apices of the anthers of Mhopalocnemis^ Selosis^ and Coryncea^ on the one hand, and 
of JBalanopliora polycmdra^ &c., on the other; and is an instance of the general tendency 
to dehiscence by irregular disruption of the anther-wall, which prevails throughout the 
Order. I have not been able at any period of its groAvth to reduce the anther to the 
ordinary 4-locular type; the pollen being developed, as in Viscum and various Mhizo- 
pliorcB^ simultaneously in many independent points of the epithehiun: that these points 
originated along definite lines, answering to the position of anther-cells of the ordinary 
type, can therefore only be assumed. 

Erom the above it is evident that Griffith is perfectly correct in insisting (^. c. p. 339) 
that a continuous solid tissue must exist between the cells of the anther, if it be assumed 
that these cells are not separate anthers. 

In assuming that the filaments of Sarcophyte are axiUary to the lobes of the perianth 


* A correct section of the anther is given in Unger’s paper; Ann. Wien. Mus. L c, t. 7 . fig. 48 , 
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(whicli he hence considers bi-acts), rather than bodies forming a verticillus on an inner 
and dilierent plane, Griffith overlooks the fact, that their position in no way differs from 
that of the stamen of other JBalanophoreWi and that all stamens opposite to and seated at 
the base of perigonial leaves, arc in the same category. On the other hand, his argument 
against the stamens being axillary, l^ccausc they do not appear to form an inner whorl, 
niav be equally applied against considering the perigonial leaves as being bracts, for the 
latter decidedly do form an outer whorl, and are all on one plane; a fact which, as well 
as that of then decidedly valvatc mstivation, is opposed to their bracteal origin. 

^Vnother remark of Griffith’s is to the effect, that “ the analogies Balmiopliora are in 
favoin of Endlichcr’s generic character; but that it requires a very exalted idea to be 
hold of the value of parasitism, to conceive any affinity between Sarcophjte and Balano- 
plwra^^ (p. 340). If, however, the homologies in the structme of the flowers are ad¬ 
mitted, it cannot be said that systematists have depended on an undue value attached to 
parasitism, for the supposed affinity; and in the second place, the argument derived from 
parasitism, if of any value, docs not rest upon the mere fact of parasitism, but on that of 
the root appearing to send vascular bundles into the rhizome of Sarcophjte as it does 
into that of other Balanoplwrecey a kind of parasitism not hitherto detected in any other 
Natural Order*. 

The male flower of Sarcophjte differs in no essential particulars from that of Balano- 
pliora ; the pedicel (tube of perianth) and three valvate perigonial leaves being identical, 
and both having the stamens opposite to the latter. The chief difference is, that in Bala- 
nophoi^a the stamens are imited by their filaments and connectives, whilst in Sarcophjte 
they are free. The suspected analogy between the structure of the stamen of Sarcophjte 
and the sorus of Cyatliea and Sphwropteric, suggested by Griffith, is under any view quite 
untenable. 

Griffith’s description of the ovarium and its contents does not accord with my obser¬ 
vations ; nor could I suggest any explanation of his brown central nuclei, containing 
one, or not unfrcquently two, other brown nuclei;” but Weddell points out that Griffith 
examined an abnormal state of the fruit, which he has frequently observed himself, 
and in which the embryo is abortive, and the albumen and integuments become con¬ 
founded into an ossified mass. I find, in the ovarian cavity of specimens preserved in 
acid, an immatiue ovnlum, consisting of loose white cells, enclosed in a delicate mem¬ 
brane as in Balanophora. This albumen and its crustaceous coat (formed of the peri¬ 
carp) are well Illustrated by Weddell (Ann. Sc. Nat. L c.), as is the central embryo, 
discovered by himself. 

Griffith goes too far in stating that the female flowers of Sarcophjte are widely different 
from those of Balanophorecc^ m then greater general perfection, the union of the ovaria, 
and the obvious stigmatic surfaces : for, in the structure of the female flower, and of the 
seed, except in the development of the embryo, they are identical: the more highly organized 
stigmata attain a greater degree of perfection in Sarcophjte than in those genera with which 

* Except Orohanche, the gevininatiou of which has been so admirably illustrated by Caspary (Regensburg Flora, 
1854, p. 5/7, t. 3). It appears most probable that the germination of BalanophorecB will prove very similar to that 
of Orohanche, 
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Griffith was best acquainted, but not so great as in Cynomorium and others; whilst the 
greater general perfection in other respects, to which he alludes only, I do not appreciate. 
The union of the ovaria does not indicate a difference in the female flowers, but a different 
inflorescence; a point of much less systematic value, and indeed of none mBalcmopJiorecey 
as is proved by a comparison oi Balanophorcty Cynomorium^ Lopliophytum^ and their allies. 
In this point the analogy is perhaps complete with Thonningia and Langsdorffiay whose 
ovaria are entirely united; as are the perianths of Langsdorffia, in some states at any rate. 
As an indication, however, of the female flowers of Sarcophyte being furnished with a 
perianth, this point is of considerable importance. 

Another fiict connected with the inflorescence of Sarcophyte is the sudden suppression 
of braeteal scales; these, which are very conspicuous at the base of the primary branches 
of the male and female inflorescence, arc not developed at the base of the capitula, or of 
the individual male flowers. This appears, further, opposed to Griffith's supposition that 
the perigonial leaves of the male flower are bracts, though perhaps not conclusive 
against it. 

The tissues of the stem of Sarcophyte are full of starch-granules, but do not differ 
othervdse from others of the Order, though in the peduncle the vascular bundles are very 
irregularly deposited. The roots of the plant upon wloich it grows are connected by stout 
woody branches with the rhizome of the parasite; and there seems to be a complete 
fusion of the vascular tissues of both. 

IV. Langsdorffia, Rich. 

(Tab. II.) 

1. Langsdoeffia hvpog^a, Martius in Eschwege's Journal von Brasilien, ii. p. 179; Nov. 
Gen. et Sp. iii. 181. t. 199; Unger in Ann. Wien. Miis. ii. t. 4. figs. 21 & 22, & 
t. 7. fig. 40. 

Langsdorffia JaneirensiSy Rich. Mem. Mus. viii. p. 412.1.19; Endl. & Schott. Meletem. p. 12. 

Thonningia Meodcanay Liebmann in Proceedings of Assembly of Scandinavian Naturalists, 1844. 
Sendfenbergia Moritzianay Klotzsch & Karsten, Herb. Mus. Berol. 

Hah, America tropica, a Mexico ad Brasiliam meridionalem. Sylvis mentis Serra d’Estrella {Martin ^; 
Rio de Janeiro {MierSy GardneVy Stephan), Sylvis montosis provinciae Oaxaca, Mexico {Liebmann ); 
fl, Nov, Dec. Ad radices arborum ad Tucouroma, provincise Ocanae [W, Purdie) ; Colombia 
{Karsten), 

After a very careful examination of specimens from all the localities quoted above, 
except the male and fruiting specimens of Martius and Prof. Liebmann, I have referred 
all to one species. As however this is a very important point, involving the question of 
the range of the species extending throughout the tropics of both Americas, I feel that it 
is necessary to dwell at length upon it. Prom Mr. Pmdie I have large suites of speci¬ 
mens, which show that the capitula on the same rhizome vary quite as much as those of 
Mexican specimens do from Brazilian ones. Prof. Liebmann, in his resume of the cha¬ 
racters distinguishing the Mexican plant, seems chiefly to rely upon a comparison of it 
Avith the drawings and descriptions of that from Brazil; but I find that none of my 
Brazilian specimens agree in all their details with Martius’ and Richard’s drawings; nor 
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do these quite accord with oue another, but only in what I assume to be mere individual, 
and not specific characters. 

Prof. Liebmann smns up the cUfferences between the Mexican and the Brazilian inebvi- 
duals, as residing in the more globose female capitulum, shorter stem, more shortly pedi- 
cellcd perianth, twisted style, binate palea3 of the male receptacle, which arc also clavate 
and dilated at the base, white papillose (male) perianth, longer filament, globose synema 
and globose pollen. It is also added, that the anthers are 2-celled, and dehisce differently, 
leaWng a triangular opening between them, and that the filaments are free immediately 
l^elow the anthers. 

With regard to these points, I find the capitulum if anything more depressed in the 
Mexican plant and in Liebmann’s accui'ate figure of it, than in Richard’s (Rawing of the 
Brazilian, or than in most of my specimens either of the Brazilian or Colombian plant. 
Tlie stem (peduncle) varies extremely in length, from ^ an inch to 8 inches, and con¬ 
siderably even on the same rhizome. The perianths of Mexican specimens are much 
longer than those of Liebmann’s figure, and they are of the same length as those of my 
Brazilian specimens, though shorter than in Prichard’s or Martins’ figures. The styles of 
the Mexican plant are very shghtly tudsted, and that from left to right, not the opposite 
way, as represented in Prof.Liebmann’s figure; and there is the same twist in Mr.Piu’die’s 
and in some of the Brazilian specimens. The perianths seem constantly papillose, though 
varying in degree wdth age, (hying, and other less obvious causes. Globose pollen is the 
common form in the genus. 

Of the remaining distinctive characters, I have occasionally found binate paleae of the 
described shape both on L, liypogcea and tomentosa ; the filament in laebmann’s figure is 
so extremely short, that it appears impossible to draw a character from it; the synema 
varies in form, according to its age, and that represented in the figure of T. Ilexicana 
entirely agrees with Brazilian individuals; and finally, the anthers of all, though 4-celled 
in their early and perfect state, become 2-celled previous to dehiscence, by the contraction 
of the septum. 1 therefore feel justified in referring the Thonningla Ilexicana to 
Laugsdorffia hypogeea. 

The parasitism of Langsdorjjia is I’emarkable: the dichotomously branching rhizomes 
appear most frequently to corrode, as it were, the bark of the roots they encoimter, which 
they even sever, and tlien enclose the end that remains attached to the parent plant: the 
root swells considerably at the junction, and appears to send iirolongations of wood into 
the rhizome of the parasite, which run along its axis for several inches; but though 
there is an intimate union betw^een the wood of the root and the cellular tissue of the 
parasite, there seems to be no blending of theh vascular systems. The rhizome also 
invariably swells at the jimction, but does not branch from that point, as is often the case 
with Helosis. Both Richard and Martius represent rootlets as given off from the rhizome 
at a considerable distance from any parasitic union; but I do not find such in any of my 
specimens, nor have any other JBalanophorece rootlets, though at the junction of root and 
parasite similar rootlets to those figured by Martius are often given oft' by the root, and 
these being partially enveloped by the parasite, appear to proceed from it. Martius and 
Langsdorff fiudher say that the plant grasps other roots by means of these fibres, and 
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that it does not appear to be really parasitical; hut in both these points I think these 
authors are mistaken* 

In Purdie’s specimens of L. hypogcca^ which arc immature, the female perianths 
adhere firmly, so that then* tissues arc torn in sundering them. I have not found this to 
be the case in the Brazilian or ]\Icxican specimens. The style varies exceedingly in 
length, as does the perianth of the female floAver and its pedicel; the mouth of the 
pcriantli is obscurely lobed, and a few slender, straight, rigid, Avoody tubes traverse it 
longitudinally, as in Thonningia. 

In common with Ivichard and Von Martins, I liaA^c sought in vain for any traces of the 
cavity of the ovarimn. Por a knoAvledgc of the fruit I am indebted to Prof. Liebmann’s 
invaluable communications, and to specimens given me by 3il. Mcddell. The tAvo 
former authors indeed hazard the supposition that all the specimens they exammed AAnre 
of a barren state of the species; to AApich, if such were the case, AAmuld have to be added 
upAvards of fifty specimens examined by myself. Considering the extraordinary minute¬ 
ness of the seed, it seems safer to conclude that the caAuty of the ovary being still smaller, 
sunk in the substance of the fleshy receptacle, and probably filled with the ovule, which 
adheres to the caAut^^ it has escaped observation*. The fruit-bearing receptacle is quite 
similar to that of Thonmngia\ it dilates greatly after floAA^cring, causing the surroxmdmg 
scales to spread horizontally; its siu'face is covered with the persistent fleshy conical 
perigonia, which adhere so closely that they may be remoA^ed in a body as a fleshy covering 
to the receptacle. Beneath each flower is a minute oblong seed, nidulating in the fleshy 
receptacle, and pendulous fi'om the apex of a imilociilar crustaceous putamcn. The seed 
is compressed, oblong, covered with a membranous coat, and has an evident raphe doAvn 
one of the edges. The specimens I have examined are immature and had no discernible 
embryo, as were probably those examined by Liebmann, who describes the contents of the 
seed as a pulpy mass of globular cells. The clavate scales of the male capitulum appear 
to me to be imdevclopcd female floAvers; and the small, hard, prominent, imbricating 
scales which surround the base of the female capitulum, arc connate articulate filaments, 
analogous to those of llelosldece. 

This species yields so large a quantity of Avax, that candles are made of it in Iscaa^ 
Grenada. The secretion is contained entirely in the cellular tissue, v-here it appears as a 
large opaque mass in every utricle. Mr. Pm’die informs me that near Bogota the stems 
arc collected, and sold in the markets under the name of Siejos^ and used as candles on 
saints’ days. 

* SiDce writing the above, I have examined some excellent flowering specimens of L, hjpogcea, which, thougli 
originally preserved in spirits and afterwards transferred to acid, have not turned brown; and in these I find unim¬ 
pregnated ovides. The perianths in these specimens adhere firmly throughout the upper two-thirds of their length, 
but their cylindrical bases, though densely packed, are quite free. Their substance is very loosely cellular and 
diaphanous, aud a dark spot immediately above the insertion of the flower on to the fleshy capitulum, marks the 
position of the excessively minute ovarian cavity and ovule. Owing to the extreme minuteness and laxity of the 
cellular tissue of the ovary, I had great difficulty in opening it and dissecting out the ovule, which forms a pen¬ 
dulous globular transparent sac, consisting of a few loosely packed nucleated cells, enclosed in a membrane of ex¬ 
cessive tenuity. This ovule is the most minute that I have met with in the vegetable kingdom. I further found 
pollen-tubes in the style of some flowers, traversing a conducting tissue formed of long, soft, lax, tubular cells in the 
axis of the style.—Kew, March 4, 1856. 
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Oil the Toliina range it is ealled ‘‘Belacba;” and Melonsitaon the mountains 
around Bogota, where its soft reeeptacle is eaten when ripe, and considered stimulating 
and refreshing. It is remarkahle that Langsdorjfia^ the only monostylous American 
genus, sliould resemble Balanojdiom in the abundanee of its waxy secretion; whilst 
RhopaloenemiSy the only distylous Asiatic species, resembles the other American Helo- 
sidece in the absence of wax. 

2. Laxgsdorffia ruriginosa, Weddell (Ann. Sc. Nat. ser. 3. xiv. t. 11. f. 48-51), 
rhizomate densb tomentoso. (TiVn. II. figs. 1-19.) 

Hab. Sylvis moutosis regionibus superioribus fluminis Orinoco, alt. 3500 ad 4000 ped. [Schomburgky 
Ic. Pict) \ locis iimbrosis humidis inter Quebradas de San Juan ct Panones, Parana de Ruiz {Pitrdie) : 
provincia Goyaz Brasilioe (IVeddell)* 

This species does not seem to have been distinguished from L. hypogcea by Mr. Pnrdie, 
from whom I first received it, and who mentions its also being used for candles. It in every 
respect resembles i. lujpogcea, except in the dense, matted, woolly vestine of the rhizome, 
which appears as if wrapped in wool. This indumentmn is formed of long, simple, very 
sparingly articulated transparent hairs, with broad bases and blunt apices, and walls 
covered, especially towards the base, with minute granulations; they arc quite hollow, and 
very flaccid. All my speeiniens are males, and have very short peduncles, clothed with 
rather narrower scales than in L, hgpogeea. The small clavatc bodies situated on the male 
eapitulum, and placed at the angle where form flowers meet, are often connate : they are 
quite analogous to the similarly placed organs in diceeious Bcdanophorce. Weddell 
figures the female perianths as connate throughout their length, as is sometimes the case 
vnth L. hypogcea\ his specimens appear to be immature, and I doubt its proving even¬ 
tually distinct from the last-mentioned species. 

V. Thonningia, Vahl. 

(Tar. III.) 

Conophyla^ Schum. HcomatostrohnSy Endl. MSS. (Gen. p. 76). 

Dioica. Fl. c? . Perianthium incompletum, e squamis 2-3 subulatis inoequalibus infra medium columnae 
antheriferfe insertis. Anthera 3-5, longissitne lineares, in columnam conico-fusiformeni elongatam 
solidam coadunatae, 12-20 ?-loculares, loculis linearibus, extrorsis. Fl. ? lineares. Perianthium 
superum, tubulosum, inmqualiter 3-5-dentatum. Ovarhirti lineare, perianthio mquilongum ima basi 
ovuliferum. cylindricus, filiformis, perianthio duplo longior, supra medium, papillosus stig- 

rnatiferus. Ovuhim 1, pendulum. Achaenia receptaculo spongioso imraersa.—Rhizoma repens 
ramosum, Pedunculi erectly 1-G unciales, basi nudi^ squamis coccineis circa inflorescentiam elongatis 
iectiy inter squamas pubesce7ites. Squamae dense imbricaUe^ late ovato-acuminat<2^ inferiores ^ wnc., 
svperiores tme, longre. Receptaculum spongiosum lateconicum r. hemisphm'icum^ convexum^ flori- 
hits obtectum squamisque onininb velatum* Fila articulata ?mlla. Flores rubru 

1. TnoNNiNGLV sanguinea, Yahl! (Aet. Soc. Hist. Nat. Hafn. vi. p. 124. t. 6, 1818). 
Schumacher et Thonning, Dansk. Selsk. Skrivt. vi. p. 124. t. 6, Liehmann in Pro¬ 
ceedings of Assembly of Scandina\dan Naturalists at Christiania, 1844, p. 177. 
Conophyta purpurea, Isert, Rcise nach Guinea, p. 2S3. 

Hab, Guinea ad Aquapim, Thonning, Abeokuta, Beat. Dom, Irving {fid, Ic, Piet,), 
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I am indebted to Prof. Licbmann of Copenhagen for the opportunity of describing this 
rare plant; he having forwarded to me the original specimens from Valil’s and Schmna- 
chcr’s herbaria, which arc deposited in the museum at Copenhagen. In his paper read 
before the Association of Scandinavian Naturalists at Christiania in 1844, M. Liebmann 
discusses the propriety of restoring VahFs name of Thonnimjia to the American Langs- 
dorffice of Martins and others, under the impression that they arc all congeneric. As his 
information is very emdous, and as I am obliged to dissent from his conclusions, I shall 
give the substance of his commiinication here, the paper being little likely to become 
generally accessible in England. 

Thonningia was brought to Eiu’ope Ijy Thonning in 1804, and dcscrilicd, and named 
after its discoverer by Vahl in the same year, in a paper read before the Natural History 
Society of Copenhagen, and accompanied by a plate. Whether the paper was printed 
does not appear; ])ut Vahl died in 1804, and the Society was dissolved immediately 
afterwards. The volume, of which Vahl’s paper formed a part, was not completed till 
1810, when a few copies were distributed, and the rest retained by Prof. Viborg, on account 
of an obnoxious preface by M. Patke, detailing a controversy between Professors Viborg 
and Vahl, and which Avas suppressed on the ultimate publication of the A^olume in 1818. 

During the same year (1818) Von Martins published the Brazilian Langsdoi'ffia in 
EscliAAXge’s Journal; and the question brought forAvard by Licbmann is: supposing it 
to be congeneric with Thonningia, which name should be retained ? Prof. Liebmann 
adA^ocates Vahl’s, on the ground of priority, and because his plate enables the genus to be 
identified, though he considers his description to be faultyAs far as priority of 
publication is concerned, the claims of the names arc on a par; but it appears to me 
impossible to inelndc the Brazilian plants in the same genus Avith the African, on account 
of the great differences between their male flowers. 

My description of Thonningia is ebawn up from Vahl's and Schumacher’s specimens 
and ch’aA^dngs. The male flower consists of a very long spindle-shaped syncma, curved at 
the base, broadest in the middle, and tapering to a sharp point: a little below the middle 
it bears tAvo or three subulate narroAV fleshy scales, which are the rudiments of a perianth 
that is ncA^er further developed. The upper half appears from Vahl’s dm wing to be 
covered with pollen; and according to his specimens this is perfectly correct, and fmdher 
agrees with Scliiunacher’s description. In Schumacher’s specimens I find no traces of 
anthers or pollen. In Valil’s specimens, hoAvcver, I find fom* or five vascular bundles, 
and as many A^ery long linear connate anthers, each 4-valved, bursting longitudinally, and 
containing globose hyaline pollen-grains AAuth transparent borders. 

The female flower of Thonningia only differs from that oiLangsdorJJia in a more complete 
tulmlar 3-5-toothed perianth. The parenchyma of this organ is much inflated, and is 
formed of very lax cellular tissue, traA^rsed by four to six remarkable nerves. These consist 


* Prof. Liebmann says that Vahl must have been in error in describing both male and female flowers, as from the 
plate accompanying his paper it appears that he had only female specimens: but A^ahl is here right, for he certainly 
figures both the male plant and its flowers, t. 6. figs, c, 6, c, and though not very intelligible, they are accurate, 
and accord perfectly with the description of Schumacher and Thonning, whose specimens A’^ahl examined, and uhich I 
have also examined and described here. 
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of one or two rigid, stout, cylindrical, yellow tubes of sclerogcn, with blunt apices; their 
walls are transparent, l)ut extremely thick, and they arc sometimes solid in places; they 
entirely resemble the woody tissue commonly developed in other parts of Langsdorjfia 
and Uelosis, The style is very long, filiform, and contin^iously papillose along the 
exserted portion. I have not seen the seeds, which occupy a very minute cavity in the 
base of the columnar ovary, and are said to be sunk in the receptacle. The latter expands 
considerably after flowermg, when the scales fall away from the flowering branch, and the 
latter turns black, and probably decays. 

I know notliing of the parasitism of Thonningkt ; the rhizome is brown, slender, 
smooth, and sparingly branched, and rises into an obscure cup round the base of the 
peduncle, which is clothed with bright red scales. I find no hams upon the rhizome, as 
is the case \nth Langsdorffia^ but there are small woolly tufts at the bases of the leaves, 
on the stem. The hairs are simjfle, long, inarticulate, flexuose, broad at the very base, 
rough on the surface, and with a very large continuous cavity. 

VI. Balanophora, Forst. 

1. Balanophora ixvolucrata {supm, p. 30). 

Var. a. rubra^ peduneulis et eapitulis rubris, capitulis ovoideis bisexualibus (Tad. IV., V. & VI.). 

Var. ^,flava, peduneulis et capitulis stramineis v. flavis, eapitulis iinisexualibus rarius bisexualibus. 

Var. 7 . graciUSi peduneulis elongatis gracilibus capitulisque flavis, eapitulis unisexualibus parvis 
(Tab. VII. A.). 

Vur. B. Cathcartli, peduneulis robustis eapitulisque albis roseisve, capitulis unisexualibus (Tab. VII. B.). 
Hab. In Hiinalayce temperatae sylvis liuraidis; Sikkim, alt. 7-9000 ped. {/. D.II.) Simla, alt. 6000 ped. 
{Thomson) (fl. Jul.). 

Rhizoma 2-6 unc. latum, pustulis parvis cellulosis asperura, varie lobatum, nodes .3-4 poll. diam. radicibus 
Aceris et Quercus efficiens. Pedunculi gracilcs v. erassi, breves v. elongati, medio involucrati, interdum 
compressi v. fasciati. Capitulum ovoideum v. globosum, rarius depresso-globosum; c? profunde 
alveolatiim. Flores ^ 2-5-meri, plerumque 3-raeri. Antherce tot qiiot lobi perianthii synemate brevi 
scssiles, transverse oblongre, superne rima transversa dehiseentes. Fl. $ capitulo se.ssiles v. circa 
basin braeteolm clavatae aggregati. 

The extreme varieties wliich I have here included under one species are so very dis¬ 
similar, that no one who had not seen large suites of specimens, presenting every inter¬ 
mediate form between them, could venture to unite them under one : as it is, I found that 
neither coloiu', form, nor the sexuality of the capitula are constant characters. In the same 
woods wherein I gathered the wc^.gracUis growing upon roots of oak, I also gathered var. 
Jlaca growing on those of an Araliaceous shrub, and differing from the var. gracilis only 
in its more rol)ust habit. In general there is a greater tendency in the female capitula 
to bear male flowers than in the males to produce female; for though I often met with 
female capitula bearing male flowers at them base, and sometimes at their summit, and 
occupying a considerable portion of the surface, I never found male capitula to bear any 
but very rudimentary female flowers scattered along the edges of the alveoli in which the 
lower part of the male perianth is sunk. 

The present is the most alpine species of the genus known to me, and is common in 
Sikkim at 8000 to 10,000 feet elevation. I have found it on the exposed aerial rootlets of 
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oaks m very luimid forests, but, like the rest of the species, it generally grows at the foot 
of the trees irnmersed in the spongy soil. It causes large knots 2-4 inches in diameter to 
form on the roots of oaks and maples, and these are mueh sought by the natives for the 
mannfaeturc of the wooden cups in general use throughout the Himalaya and Tibet. 

2. Balanophora dioica, Brown in Wall. Cat. 724G; Linn. Trans, xiii. 207 in note. 

Boyle, Ill. Plant. Himal. p. 330. t. 99 or 78 «. Schott & Endl. Melct. p. 13 (sub 
-B. elongatet, BI.). 

B, typhhia^ Wall. Cat. 7248. 

B.picta, B. alveolatUy B. Burmanica et P. affinlSy Griff, in Linn. Trans, xx. pp. 94, 95. t. 3, 4, 5 & 6. 

Variat insigniter rhizomate plus minusve lobato v. ramoso, lohis crebre v. laxe pustulatis, pustulis simpli- 
cibus stellatim lobulatisve, pedunculis brevibus elongatisve, flavis albis rubrisve, squamis arete v. 
laxe imbricatis, capitulis omnino unisexualibus v. focmineis basi androgynis, cylindricis ovoideis 
conoideisve, columna staminea brevi v. elongata, antheris 3-5 arete v. laxe compactis, floribus ? breve 
V. longe pedicellatis, capitulo v. pcdicello braeteolae elavatse insertis. 

Hab» In Himalayae orientalis, eentralis et mont. Khasiae sylvis subtropieis vulgatissima, alt. 3-7000 ped. 
(L Thomson et /. B. H.) j Nepal {IVaUich) ; Birma {Wallich et Gnffith) ; Hont. ]Mishmee {Gnffiih !). 
FI. Aug.~Decembr. (v.v.) 

This is an extremely common species in the Eastern Himalaya and Khasia, and so 
variable, that I am quite unable to define its varieties. Specimens of all sizes may be 
found, from an inch to a foot high, of all degrees of robustness, and of all colours between 
blood-red, yeUoAv and white, or bromi. Though usually strictly dioGcious, I have found 
capitula bearing only male flowers on female plants, and more frequently male flowers 
towards the base of the female eapitula. Schott and Endlicher, and latterly Junghuhn, 
have united this species with Blume’s B. elongata^ and I should not be at all surprised 
that they proved the same; but I have never found the Indian to have the long branching 
rhizomes of the Javanese species, and there is mueh less wax in the plant. 

B. clioica grows indifferently on the roots of many sjiecies of shrubs and trees, but 1 
have never found that it produces knots on these, as B, inwlucrata does. 

3. Balaxophora elongata, Blume, En. PI. Jav. i. 87 ; Schott & Endl. Melet. 13; Unger, 

Heb. d. Paras, pp. 2G & 33. t. 2. f. 1, 2; Junghuhn in Nov. Act. Aead. Cms. Nat. 
Cm\ xviii. Snppl. 207. t. 1. 

Cijnopsole elongata^ Endl. Gen. PI. 74. 

Var. maxima. B. maxima^ Jungh. in Nov. Act. Acad. Caes. Nat. Cur. xviii. Suppl. 209. t. 1. 

Hab. Montibus Jav« alt. 5-9000 ped. {Blarney Junghuhny Lobb). FI. Mart., Maio et August. Montibus 
Peninsulae Indiae orientalis {JVight) et Ceyloniae? {Gardnery Thwaites). 

I have, under B. clioica^ stated what seem to me the only differences between this species 
and B. dioica, and these are rather modified in the Peninsular specimens figured by Hr. 
Wight in a drawing he has had the goodness to give me, and in the Ceylon specimens. 

Junghuhn’s B. maxima seems to differ only in size from B. elongatay the difference 
between these two forms being exactly analogous to that betn een B. dioica and B. tgphinay 
Wall, {pictoy Griff.). 

This species produces wax in great abundance which is used for making candles in Java. 
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4. Balaxopiiora Indica, Wall. Cat. 7247 ; Weddell in Ann, Sc. Nat. ser. 3. xiv. p. 167. 

t, 9. f. 11-22. 

Cynomorinm^ Herb. Wight. 

Langsdorffia Lidica, Arnott in Hook, Ic. Plant, t, 205, 206, et in Ann. Nat. Hist. ii. 36. 

Hab, In montibus Peninsulce Indux orientalis (fVigld^ Gardner) et Ceylonix {Gardne)', Thivaites), 

This much resembles a large JB.glohosa^ differing chiefly in the longer peduncles 

of the female eapitula, which also have many more scales. 

5. Balaxophora globosa, Junghiilm,Nov.Act.Acad.Cnes.Nat.Cin\xviii.Suppl.p.210.t.2. 
BaJ. gigantea^ Wall. Cat, 7249, nov. gen. Barcocordylis (fid, Bennett in Linn. Soc. Trans, xx. p. 94, in note). 
Hab. Sylvis montosis Java? alt. 3-5000 ped. {Junghahn^ Lobb). Birma {IVallich). FI. April. 

Jiinghuhn makes a very curious observation, that when growing with B. elorujata (on 
the same root) he found this species to have the lobed pustules on its rhizome which 
distinguish that species, but not when it was solitary. 

According to Wallieh, this species is sold for medicinal purposes in the bazars of Burma. 

G. Balaxopiiora fuxgosa, Forster, Gen. t. 50; Bichard, Elem. de Bot. (1833) t. xv. 
(Tab. YIII.) 

Cynomorhim amirnle. Willd, Sp. PI. v. 177* 

Hab. Insula Tanna Novre Hebrides ad radices Paritil tUiacei {Forster, Hinds) : ad Goold Island^’ in Sinu 
Rockingham, ora orientali Novje Ilollandice, frutieetis deusissimis {M^Gillivray). FI. Mai. 

All the specimens of this plant which I have examined have bisexual eapitula with the 
female flowers at the base. The surface of the rhizome is minutely granular, and not 
pustular; the peduncles short, stout and leafy. The male flowers have 4-5-lobed peri¬ 
anths, the lobes grooved inside from pressure against the anther-lobes in the bud. 

I am not aware upon what plant the Australian specimens ^vere found, Init the root is 
very woody, as thick as a crow-quill, and consists of wood and bark with no pith, but 
obscure medullary rays. The wood-fibres are slender and intermixed with large cylin¬ 
drical ducts and long hexagonal cells whose walls are marked with numerous short 
transverse bars. The vascular Inindlcs in the rhizome are large and stout, branch in 
the usual manner from the root radiating outwards to the lobes of the rhizome, and 
consist (as in B. involucrata) of a thick cylinder of soft colourless parenchyma distin¬ 
guished from that surrounding it by the absence of chlorophyll or wax, and in this 
respect resembling the bark of the root; its cells are also smaller than the other cells of 
the rhizome, and have rather more numerous punctuations on their walls. The individual 
wood-l)imdles form a more or less complete zone of wedges, separated by masses of the 
surrounding parenchyma, which also forms a broad cylinder of pith in the interior. The 
wood-wedges are traversed by large duets, quite similar to those of the root; these are 
most abundant near the root, and become smaller and inconspicuous at a distance from 
it, and towards the extremity of the bundles are found as elongated hexagonal cells with 
])arred walls. 

The most curious point in the above is the tendency of the tissues forming each vas¬ 
cular bundle in the rhizome to arrange themselves rudely into the form of an exogenous 
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stem, the wood forming a zone of wedges round a eentral pith (Tab. VIII. fig. 11) enelosed 
by a eellular zone that eommiinieates with the pith by broad medullary rays: the total 
absenee of j)ith in the root, with whose wood these bundles communicate, would thus seem 
to indicate that the wood of the rhizome belongs to itself, though it has all the appear¬ 
ance of being solely produced by the root; the root, in short, supplies the nutriment from 
its own vascular tissue, but the parasite organizes it. 

7. Balanophora alutacea, Juughuhn in Nov. Act. Acad. Cscs. Nat. Cm\ xviii. Suppl. 

205; Goep23ert, ibid. p. 230. t. 3. An B, ahbreviata^ Blume, En. PI. Jav. i. 87 ? 

Hab, Sylvis tropicis Javre Ins. Philippinis FI. Aprili. 

A very much smaller species than any of the i)reccding, according to Junghulm’s 
description and plate, but probably, like its congeners, extremely variable in size. Its 
prominent characters arc the tuberous rhizome, like that of B, dioica and B, imolncmta ; 
its few, short, broad, subvaginate scales in the peduncle, and its cylindrical capitula ndth a 
few male flowers at the base, in which character it resembles B.fiingosa and certain states 
of B, involiicrata, 

8. Balanophora (Poltplethia) poltakdra. Griff, in Linn. Soc. Trans, xx. p. 94. t. 7. 

Hab, Sylvis subtropicis Mont. Khasije {Griffith) et Ilimalayae provincia Sikkim, alt. 4-6000 ped. {J,D, H,), 
FI, August.-Novemb. (v.v.) 

This species is very abundant in the localities enumerated above, and varies in height 
(from 2 to 6 inches), in robustness, in colour, and in the form of the capitula, which are 
however always short and subcylincbic or conical. I have frequently not been able to 
distinguish female specimens of this from those of B. dioica^ nor indeed, except by the 
alternate scales, from those of B, inmlitcrata. The numerous anthers of the male flower 
and usually larger perianth of that sex distinguish^ it from its congeners. 

I have made many detailed analyses of the anatomy of this species at all stages of 
growth (exceed the germinating), both in the Khasia Mountains and Himalaya, but do 
not find any point of importance except the anthers in which it differs fi*om B, dioica^ 
fiingosa and hivoliicmta. The male flowers are well figured and described by Griffith. 

VII. Lopiiophytum, Schott & Endl. 

In habit this genus approaches to Cynomoriiim more nearly than to any other of 
the Order, as may be seen by comj^aring them very yoimg states; in each the upper 
jiart of the rhizome is clothed with spually arranged imbricating scales, which jjass into 
the bracteal scales of the inflorescence. In both the flowers arc aggregated into definite 
masses, which masses are immediately covered by the dependent i^ortion of the peltate 
bracteal scales; but whereas in Cynomonitm any fiuther tendency to a branched inflores¬ 
cence is arrested at a very early stage, in Lopiiophytum the development of the branches 
proceeds with that of the whole plant. The paleac observed by "Weddell amongst the 
female flowers of L. mirabile are a fiuther point of resemblance, as are the uregular dis¬ 
position of the vascular bundles in the rhizome and gi’eat abundance of starch-granules 
in the parenchyma. 
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It is a remarkable fact that impregnation appears to be effected in this genus wlien the 
greater part of tlic inflorescence is completely clothed with the imbricating bracteae, and in 
some cases n hen the plant is still under the surface of the soil. Thus, WeddclTs drau ings 
of L. Bolicianum show that even after the fruit is mature it is wholly subterranean, the 
up]jcr part of the male portion of the inflorescence alone being above ground. In my 
specimens of L, IFeddcWi, Avhich have all the appearance of being subterranean, and 
which arc very young, the pollen is partially shed and the fruit fully formed (though 
abortive), and yet the peduncle would have to lengthen to three times its present length 
before the scales fall away and the plant appears to lie in perfection. With regard to 
Weddell’s draudngs and speciinens, they suggest the idea that the upjier or male part of 
the spike in elongating under ground sheds so much pollen in the soil, that the female 
capitula on the lower part of the spike, which are afterwards carried up through the same 
soil, are impregnated ])y the pollen-grains remaining imbedded in it. On the other hand, 
L. JFeddcllil being dia 3 cious, suggests insect-agency as absolutely essential to the process. 

I have already (p. 21) alluded to the remarkable similarity between the inflorescence 
and flower of this genus and of Gminera. 

1. Lopiiophytuw MiRAniLE, Schott & Endl. Melet. i. t. 1; WeddeU in Ann. Sc. Nat. 

ser. 3. xiv. p. 185. 1.10. f. 31-33. 

Archimedea, Leandro. 

Hab. Sylvis tropicis Brasilioe meridionalis prov. Sebastianopol {Bchotl ): Leandro (in Hb. Mus. Paris,). 

This very remarkable plant is well figured by Endlieher, who however represents it in 
a very advanced state, when the peltate scales have fallen av\ay from the base of the 
capitula of flowers; the younger specimens preserved in the Paris Herbarium altogether 
resemble those of A. JT^cddeHli^ but are much smaller. According to a drawing of ]\I. 
.IVeddeH’s, apparently of this species (and which was copied from one byM. Deseourtils), 
the whole plant appears immersed in the soil with the exception of the inflorescence, 
wliich rises up like the upper part of a long pine-cone with sharp erect brown scales that 
conceal the red male flowers. 

The scales observed and figured by Weddell amongst the female flowers much resemble 
those of Cynomorium they arc apparently bracteolm, subtending the female flowers, to 
which tliey are very obscm*ely attached. 

2. Lophophytum Bolivianum, AYeddell in Ann. Sc. Nat. ser. 3. xiv. p. 185.1. 10 . f. 29, 30. 
Hab. In Bolivioe prov. cle Cordillera, sylvis humidis. FI. Novenibri {JFeddeU). 

I am mdel)ted to Hr. Weddell for a fine drawing of this species and for specimens. In 
general appearance it closely resembles L. mimhilc; but the rhizome is lobed, the lobes 
rounded, and it appears to be buried up to far beyond the middle of the inflorescence in 
the soil, tlie whole of the female flowers aiid the lower half of the male or upper portion 
of the spike being subterranean : as however the Balanopliorce and Bhopaloenemis are 
sometimes wholly exposed (even the rhizome), and at others almost immersed in mould, 
so may these plants be; to which it may be added, that in tlic tropical forests wherein 
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these plants groWj sudden accessions of rain may often alter the relative level of a plant 
and the soil in which it grows. 

'M. Weddell remarks the absence of styles in this species as constant; but all his speci¬ 
mens being advanced, and these organs being extremely caducous, I am not disposed to 
lay much stress upon the fact of none of the specimens presenting them. The form of 
the fruit differs from that of L. mirahile, being much less contracted at the base. This 
however is a variable character, and I am inclined to agree with M. Weddell in suspect¬ 
ing the possibility of its being only a variety of the Brazilian species. 

The arrangement of the stamina upon the lobes or mamillm of the peduncle appeal’s to 
be definite, though at fii’st sight they appear iri’egularly clustered. ]\I. Weddell’s figure 
and specimens show that the whole surface of each mamilla is covered udth lobed conical 
masses, which are connate male flowers, each consisting of two mamillse placed right and 
left to the axis, and two stamens, one opposite each mamilla. 

3. Lophophytum Weddellii, nob. {supra, p. 30). (Tab. IX.) 

Hab, In sylvis humidis montium prov. Ocaniae, alt. 3-4000 ped., Novae Granadae {Purdie). {Norn, vern. 
Garden de la Cordillera.”) 

I have very fine specimens of this plant sent by Mr. Purdie, but all in a young state, 
with the peduncle wholly covered by the imbricating peltate bracts; but the stamens and 
pollen fully developed, the anther-cells dehisced, and the fruit, though empty, fully formed, 
and its walls crustaceous or bony. It differs from i. mirahile in the much larger size, 
and in being apparently invariably dioecious : I find no palese amongst the female flowers. 

The root upon which my specimens grew is as thick as the Avrist; it is of considerable 
age, is not much swollen at the surface of contact, has no pith or annual rings, but very 
evident medullary rays. The rhizome of the largest specimens is sunk -^1 inch in a 
shallow obconical cup in the root. I find no traces of vascular bundles uniting those of 
the rhizome and the root. 

The tissue of the rhizome consists of a very dense cortical layer of crustaceous sclerogen- 
cells, which sometimes separates like a bark and encloses a loose cellular mass full of 
starch-granules and vascular bimdles traversing the whole in sinuous courses. The 
vascular bundles consist of fusiform ducts and tubes with barred or ringed cylindrical 
or angular walls, surrounded by a laxer tissue of more elongated cells. The arrange¬ 
ment of the peltate scales on the peduncle, and their position relatively to tlie masses of 
the flowers in the bud, are exactly as in Cynomorbm ; the lower or dependent portion of 
each bract immediately covers the mamilla of flowers below it, its upper or ascending 
portion covering the dependent base of the scale above it. The vascular bundle of each 
mamilla of flowers does not, however, imite with that of the bract above it, but with that 
below it. 

VIII. Ombrophytum, Poepp. & Endl. 

This genus bears the same relation to Lophophytum that Lalanophora does to Cyno- 
morium, inasmuch as the flowers, instead of being inserted upon the capitulum, are 
whorled round the pedicel of the bract. In the structure of its female flower it hardly 
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differs from Lophophyli(m\ the male flowers, according to Weddell’s dramng, appear to 
consist of a solitary stainen with no trace of a perianth. 

Tlie figure given in Poeppig and Endliclier’s ^Nov. Gen. et Sp, Plant.’ is probably made 
up in part from notes or memory, for it can hardly be doubted that the plant they in¬ 
tended is specifically the same as Weddell’s 0. zatvioides^ as be himself informs me. The 
rhizome is solitary, tuberous, not lobed, and bears one peduncle, which is surrounded at 
the base l)y a large volva. The inflorescence is cylindiical, and there is no interruption 
lictween the male flowers which occupy the upper half of the peduncle and the females. 
The bracts are quite similar in each, are persistent, and have a broad orbicular peltate disc. 

1. OwBROPHYTUM Peruvianum, Poepp. & EncU. Nov. Gen. et Sp. Plant, ii. p. 60. t. 155. 
O. zamioides^ Weddell, in Ann. Sc. Nat. ser. 3. xiv. t. 10. f. 23-28. 

Hab. In sylvis densis Peruviae subandinae ad Cuchero {Pceppiy)*^ et prov. de las Cordilleras [Weddell)* 
FI, Sept.-Nov. [Nom. vern, ^^Mays del Monte, Poejip*) 

IX. ScYBALiuw, Schott & Endl. 

1. ScYB^VLinw FUNGIFOBME, Scliott & Eudl. Mclct. p. 3. t. 2. Unger in Ann. Wien. 

Mus. ii. t. 2. f. 1, t. 4. f. 19, 20. 

Hab. In sylvis Brasiliae ad Sierra d’Estrella [Schott)* 

I have nothing to add to the excellent description cited above. In habit the genus 
approaches Langsdorffia more than any of the Dislyli. In the crowded and often connate 
peduncles and unisexual capitula, as well as in the plane figiue of the latter, it differs 
from its allies; also in the filiform haws which occiu amongst the male flowers and 
arc exserted far beyond the articulated threads, and which are probably undeveloped 
females. The 2-celled ovary invariably (as it is descrilied) followed by a one-seeded fruit, 
is unique in the Order. 

The rhizome resembles that of Coryncea^ the scaly peduncle that of SplicerorMzon, The 
fact of one male peduncle being always surrounded by several females on the same rhizome 
is unique, and does not necessitate the operation of dichogamy which occurs in Helosis* 
From fig. 13 of the plate quoted, it appears that the male flowers are developed in succes¬ 
sion for a considerable period. 

X. Sph^rorhizon, Hook. til. 

Rhizoma napifortne seu depresso-globosura, solitarium. Peduncidus solitarius, curvus, squamatus, basi 
annulo brevi rhizomatis circumdatiis, junior squamis densissime imbricatis velatus, demum elongatus, 
squamis oblongis obtusis subpeltatis denique dcciduis. Capituhm ovoideum, monoicum, squamis 
deciduis peltatis tectum. Flores et fila articulata Helosis^ sed synemate 3-loculari apice dehiscente. 

1. Sph^rorhizon curvatum. Hook. fil. (Tab. X.) 

Hab, Sylvis alpinis Novae Granadae inter vicum Niva et montes Paramo de Ruiz dictis [Purdie). FI. Jul. 
Rhizoma |-3 unc. diametr., obscure lobatum, radicibus validis sessile. Pedunculiis flexuosus 1-6 uncialis, 
validus, \ unc. diametr., interdiim brevissimus et squamis multiseriatis patentibus densissim^ imbri¬ 
catis tectiis, interdum elongatus squamis longioribus f unc. longis obtusis lata basi subpeltatim affixis 
laxe velatus, squamre infra capitulum magis peltatae late adnatae basibus apicibusque truncatis sub- 
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recurvis, ‘ Capitula late oblongo-cylindracea v. ovoidea, fills articulatis densissime operta^ e squamis 
delapsia areolata. Flores masculi synemate solido triloculari (nerape antheris unilocularibus) cylin- 
draceoj apice dehiscente, septis e strato duplici conflatis, exteriore cellulose, interiore floccoso albido 
e fibris minutissimis implexis. Pollen globosum, immaturum 3-nucleatum, maturum peripheria 
hyalina, tuberculis 3 notata. Ovarium lincari-obovatum compressum, perianthii labiis late ovatis, 
stylis breviusculis recurvis. Fila articulata lineari-clavata simplicia v. varie coadunata. 

A very cuilous and peciiliar-looldng plant, of which Mr. Piu’die has sent several spe¬ 
cimens belonging possil)]y to two species, and differing remarkably in the amount and 
disposition of the seales of the peduncle. These in small short specimens form a dense 
mass l3ctwecn the rhizome and capitulum, are very numerous, closely packed, Inoad, 
short and patent: in specimens 3-5 inches long, the scales are more loosely placed, linear- 
ohlong, adnate by a broad base, and those toAvards the capitulum are completely peltate 
or sessile by the middle and lower part of the face of the scale; the upper i:)arts and base 
being truncate, free, and slightly recurved: still larger and apparently old specimens 
appear to have shed these scales altogether. The bracts on the capitula are much larger 
than in llelosis, hut are in an imperfect state upon the only specimen retaining them. 

The plants are evidently of annual duration, penetrating the last year’s wood only, and 
producing no injmy in the layers below that. 

XI. Phyllocoryne, Hook. fil. 

Rhizoma crassum, deforrae, ramosum. Pedmculi crassi squamis hexastiche imbricatis tecti, superne tuber¬ 
culis conicis densissime obsiti. Capitula androgyna, cylindracea, squamis imbricatis deciduis tecta : 
fills articulatis densissime operta. Fl. <?. Perianthium 3-lobum. Antherce 3 in capitulum 6-loculare 
apice dehiscens connatae. Fl. $ . Ovarium obovatum, compressum, calycis limbo bilabiate coronatum. 
Fructus turgidus, utrinque truncatus. 

1. Phyllocory]5^e Jamaicensis. (Tab. XI.) 

Cynomorium Jamaicense^ Swartz, Fl. Ind. Occ. i. p. 11 ^ Browne, Jam. p. 334. 

Helosis Jamaicensis, A. Richard, Mem. Mus. viii. 432. 

Scybalium} Jamaicense, Schott & Endl. Melet. p. 12. 

Hab» In sylvis savanhisque Jamaicae {Swartz, Purdie, Wilson). Fl. Jan.-Jul. {Nom.vern. ^^John 
Crowds nose.”) 

Richard suggested the separation of this from Selosis, with which genus however it 
entirely agrees in the structnre of the flowers of both sexes, hut differs remarkably in 
habit, in the leafy peduncles, and imbricated bracts of the capitulum. Like its congeners, 
it varies extremely in stature and in the relative size of its organs; old specimens form 
subterranean masses a foot in diameter. 

The rhizome on a transverse section presents a thick, brown, cellular cortical layer, 
formed of hexagonal cells full of starch-granules and chlorophyll, with occasionally masses 
of sclerogen-cells. The axis is occupied by a slender column of cellular tissue forming a 
true pith; it is smroimded by a layer of long woody sclerogen-ceUs or tubes that pass 
between the wood-wedges as medullary rays, and are there shorter and cubical. The 
wood-wedges are about twenty, lanceolate (on the transverse section), symmetrically 
disposed round the axis, and are composed of pale slender tubes, which are scalariform 
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or subspu'ally marked. Outside of each wedge is a bundle of hber-eells, which are 
long sclerogen-tubes. This arrangement accords with that of Helosis^ and is essentially 
exogenous. 

The young pcdimcle and capitulum are wholly concealed by tlie imbricating scales and 
bracts, which are hexastichoiisly arranged in my speeimens, but pentastichously as 
described by Swartz. As the peduncle elongates the bracts fall away from the lower 
part of the capitulum, lea%dng an areolated surface; the uppermost are persistent for a 
considerable period. The upper part of the peduncle or base of the capitulum is rough 
udth conical papillm, which become fusiform and slenderer upwards as they mix with the 
articulated threads and female flowers, of which they appear to be arrested states. 

The female flowers protrude their styles, wliich are bent down under the l)racts, as 
soon as the latter fall away, and the evolution of the flowers follows the same law as in 
neJosis. The ovary resembles that of Scyhallum more than of Helosis, being broader, with 
larger semichcular lips to the calyx and short stout diverging styles. The fruit is broadly 
ovoid, trimcate at both ends, striate, sulcate towards the apex, and more timgid than usual 
amongst the IFelosldece. On a transverse section the style is found to consist of about 
eight large cells surrounding a few smaller ones that enclose a soft eonducting tissue. 
The seed is broadly oblong, compressed, very oily, of the same structure as Helosis. 

The articulated threads of the capitulum are (lilce the ovaries) much broader in tliis 
genus than in its allies, and are often fusiform and geminate. The apical cells turn black, 
and their cell-walls become minutely wrinlded soon after the bracts fall away. 

The male flowers have often a 4-lobed perianth, and the odd lobe is as often the lower 
as the upper; there being no constant arrangement of the lobes with referenee to the 
axis of the capitulum. The anthers are 2-celled, narrow oblong, and the pollen escapes 
through an irregular opening at the apices of the loculi: the filaments arc free just below 
the insertion of the anthers. Pollen globose, with fom* minute papillm on the surface. 

XII. Rhopaxocnemis, Junghuhn. 

Char, emend. — Rhizoma deforme, globosura, lobatum. Pedunculi basi volva carnosa irregulariter fissa 
circuradati. Capitula elongata, bracteis peltatis deciduis velata, unisexualia, filis articulatis dense 
obtecta. Fl. $ . Perianthium campanulatum, integrum, basi columnm stamineae adnatum. Filamenta 
coadunata, longe exserta; antherae 3, 2-4-loculares, arete cohaerentes, apice debiscentes. Fl. ? ob- 
longfe, compressae; perianthio bilabiate; stylis 2 elongatis; ovulo 1 pendulo. Fructus lineari- v. 
ovato-oblongus, turgidus. Semen Heloseos. 

1. Rhopalocnemis phalloides, Junghuhn, in Nov. Act. Acad. Caes. Nat. Cm\ vol. xviii. 

Suppl. p. 215. (Tab. XII.) 

Phmeordylis areolata^ Griff, in Linn. Soc. Trans, xx. p. 100. t. 8, descript, incompleta. 

Hah, Sylvis Acacia montibus Ins. Javae, alt. 7000 ped. [Junghuhn )! Sylvis densis montium Khasiae, et 
Himalayae orientalis, Nepaliae orientalis et Sikkim, alt. 6-8000 ped. (Gn^/4, J. D. ^.). 

Fl. Jul.-Sept. 

This most remarkable plant has been much misunderstood, both by the author of the 
genus, M. Junghuhn, and more recently by Griffith. Prom Jitnghithn’s description it is 
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probable that his specimens were most imperfect, and perhaps covered with mould. The 
museum at Kew is indebted to Prof, de Vriese of Leyden for beautiful Javanese speeimeus 
of both sexes, which being authentically named, enabled me to recognize Junghuhn’s 
plant as identical witli the Himalayan and Khasian one; and which, making allowance 
for the absence of male flowers, and for his en'oneous description of the females, is also 
identical with the FliceoGordi/lis of Griffith, gathered at the same spot in the Khasia 
Moimtains where Dr. Thomson and I procured an abundant supply of specimens. 

Rliopalocnemis is by far the lai’gcst and the handsomest of the Helosidece^ and it is the 
only one which I have had an oi)portunity of examining in a living state; it is most 
closely allied to CoryiKea^ differing in the presence of a volva and in the unisexual capi- 
tula. It grows gregariously, in shady mountain woods, its large heads of a pale yellow- 
brown colour alone appearing above ground: it is of a firm, fleshy consistence, perfectly 
inodorous even when decaying. I have vainly tried to induce the ripe seeds to germinate, 
and have examined many himdreds in the fruitless attempt to discover any embryo in the 
mass filling the whole cavity of the seed. Duidng the shedding of the fruit, the capitula 
(of gathered specimens) copiously exuded a transparent sugary fluid, but I have never 
observed this on the living plant: it is no doubt analogous to the fluid described by 
Weddell as bathing the capitida of some JBalanopliorece^ and supposed by that author to 
be of use in the operation of fecundation. 

The rhizome varies from the size of an egg to that of the human head, and is supplied 
internally with many stout woody branches, which appear continuous with the wood of 
the rootstock, and which upon maceration are found to send continuous bundles to the 
top of the capitulum. The peduncles are solitary, or many together on large rhizomes, 
and are enveloped at the base by a hard, fleshy, erect, cylindrical volva, ^2 inches high; 
they vary in length from 2 to 6 inches, and in diameter from ^ to 2 inches; they are 
altogether naked below, but in the upper part are covered to a greater or less distance 
below the capitulum with fleshy, patent, and somewhat recurved scales, J inch long, 
which appear to be persistent, and to occur chiefly on the male plants. The hexagonal 
fleshy scales which cover the whole capitulum are altogether similar to those of Selosis ; 
as are the female perianths to those of Coryncea^ and the males to those of Selosis. 

In flowering, both males and females expand at the same time, thi’owing off their 
cohering bracteal scales in large masses, and exposing a velvety pile of styles, and a 
dense mass of subjacent articulate threads. There are several crops of male flowers, 
which expand successively; and in the dense humid calm woods in which this genus grows, 
insect agency is probably necessary to impregnation. During the ripening of the fruit, 
the surface of the capitulum becomes areolated from the swelling of the masses answering 
to an obscure lobing of that organ, and at first externally defined by one of the fallen 
bract-scales, and internally by a vascular bundle from the plexus of vessels within the 
capitulum. 

My examination of living specimens, both in the Khasia Mountains and in Sikkim, led 
to no results which may not as well be obtained fr’om those preserved in spuits, for the 
sphacelation and browning of the cut smTaces were so instantaneous, that I had to put 
the sections in spirits as soon as made. A careful study of the ovule and seed at all 
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sta«’es of growth led to the same conclusions as were obtained from Balanopltora involu- 
end a. iVfter flowering, the capitulum and peduncle wither, dry, and fall away from the 
base of the volva, but do not deliquesce nor turn putrid, nor are they attacked by insects 
to anv extent. Each peduncle seems to become detached from the rhizome by a very 
obscure articulation, which maybe seen as a dark transverse Une, on a longitudinal section 
of the base of the peduncle, some time before its falling away. The rhizome is perennial, 
but does not give forth its buds luitil July, and the plant rijiens its fruit in September. 

The apex of the stigma, described and figured by Griffith as an opaque rounded body, 
is when yoimg, and even after impregnation, perfectly simple. 

The apices of the articiilated hairs consist of several series of cells, which are (as figured 
by Griffith) much darker than the rest; and the outer cell-membranc becomes transversely 
uiinkled, as in the South Kmcx\Qdo;i Ilelosidece. 

XIII. CoRYNnA, Hook. fil. 

Rhizoina deforme, lobatum. Pedunculi nudi. Capitula androgyna, squamis hexagonis peltatis velata. 
Fl. (?. Perianthium infundibuliformi-campanulatum, margine crenatura. Antherae 3 v, synema 
6-loculare. Fl. ?. Heloseos. 

1. CoRYNiEA CRASSA, Hook. fil.; capitulis clavatis eylindraceis. (Tab. XIII.) 

Hab. Sylvis densis Cratcegi^ Thihaudlm et Befarm, prope Fe de Bogota, Novae Granadte, alt. 8000 ped. 
[Pnrdky 1846). 

Rhizoma lobatum, a magnitudine nucis Jvglandts ad capitis human!. Peduncidi plurimi, juniores basi 
annulo cincti, 1-8 unc. long!, i-1^ unc. crassi, nudi, cylindracei. Capitulum obovato-oblongum v. 
clavatum, in pedunculum attenuatum, flores perplurimos utriusque sexus gerens, fills articulatis 
immixtis. Fl. <? ad basin capituli plurimi. Perianthium basi cum tnbo stamineo connatum, 
superne ampliatum, fills paullb longius, margine crenatum, rarius fissum. Columna staminea longe 
exserta, filamentis omnino coalitis. AnthereB 3, 2-loculares, arete cohaerentes, introrsum et ad apices 
dehiscentes. Pollen 3-4-nucleatuin. Fl. ? . Ovarium obovato-oblongum, compressum, limbo peri- 
anthii breviter bilabiato coronatura; styli graciles, elongati. Fructus late oblongiis v. orbicularis, 
compressus. 

This fine species often Aveighs many pounds, and is so abimdant that the roots of a 
plant attacked by it resemble a mass of potatoes. The rhizome encloses the roots of the 
plant on which it grows parasitically. In the evolution of the flowers it follows 
the same law as Uelosis. The male flower entirely resembles that of Rhopedocnemis. 
After the fall of the scales from the capitula, both the stigmata and the tips of the arti¬ 
culate threads covering the head sphacelate; the latter wi*mkling, and the stigma, which 
consists of two series of globidar cells (enclosing a mucilaginous passage do^vn the style), 
becomes minutely punctulate. The body of the style consists of about eight large peri- 
pherieal ceDs, enclosing the cellular conducting tissue. The cavity of the ovariiun is 
small, compared with its congeners; and the seed is also small and broad. 

* Ill Tab. XIII. figs. 1 ], 12, 13, I have figured a large embryo in the axis of the seed: this I found in only two 
fruits (now ten years ago) ; hut having many times since attempted in vain to find another, I withheld all allusion to it 
in the body of this memoir. Since !Mr. Weddell has informed me of the very rare occurrence of the calyx in Sar- 
cophjtcy I have been induced to reconsider the propriety of introducing these drawings, and now do so with the more 
confidence from the embryo of Sarcophyfe being so entirely similar to this.—Kew, Aug. 2, 1856. 
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At the earliest period each female flower often appears as two flagon-shaped bodies, con¬ 
nate from the middle downwards; and at that stage is evidently composed of two ovaria: 
when fully formed, and the scales are still attached to the capitulum, the styles are 
exserted far beyond the articulate tlmeads, and arc sharply l)ent down, so tliat the stigmata 
are in contact with the apices of the tlmcads. The utricular tissue of the capitulum is 
composed of hexagonal cells, each containing a loose imier coat, full of starch and 
endochi’omc. 

2. CouYxmA sPHiERiCxV (Hook, fil.); capitulo sohtario globoso cavitate rhizomatis semi- 

immerso, (Tab. XIV.) 

Hab, Sylvis montanis Novas Granadae, alt. 5-8000 ped. [Purdie). 

Rhizoma deforrae, lobatmus diametro 2-4 nnciali, infra capitulum in cupulam hcraisphaericam raarginibus 
crassis obscure lobatis ampliatura. Peduncu/us brevis, crassus, nudus. Capitulum exacte globosum, 
2 unc. diamelr., squamis pcltatis hexagon is velatum. Flores masculi ut in C. crasso^ sed perianthio 
breviore latiiis carapaniilato truncato obscure trilobo. 

A very different species from C. crassa. The rhizome completely surrounds the root of 
the stock; and in a transverse section I find that the latter is sometimes so completely 
broken up, that the end which enters seems cut off from that which leaves the rhizome. 
(Sec Tab. XIV. fig. 14.) 

3. CoRYNiEA PuRMEi (Hook. fil.); rhizomate depresso horizontal! lato lobato, peduncuhs 

brevibus crassis, capitulis oblongis globosisve. 

Hah. Sylvis montosis Novae Granadae {Purdie)^ radicibus Cinchon<si sylvis prope St. Juan del Oro, 
Peru {Weddell). 

I am indebted to M. Weddell for an excellent drawing and specimen of this very distinct 
little species, of which I had previously received a small example from Mr. Piudie. The 
rhizome forms a continuous broad flattened lobed mass enveloping large roots of Cinchona 
several inches to half a foot in extent, and is about f inch in average thickness. The 
lobes are but little elevated, and give off short wliite peduncles, f-l inch high, that are 
conical below and about ^ inch in diameter. The capitula arc nearly globose or ovoid, 
about 1^ inch diameter, are quite white at first, but covered with red-broAvn hexagonal 
peltate scales. The flowers entirely rcsemlfie those of C. spheerica. 

There is sometimes a very obsem'e volva at the base of the peduncle. 

XIV. Helosis, Pich. 

(Tab. XV. & XVI.) 

CaldaBuiy Mutis, Sem. Nov. Granad. Lailirceophila^ Leandro de Sacram, 

Rhizoma horizonlale, gracile, teres, ramosum, hie illie nodosum, ad nodos pedunculos (raraos floriferos) 
emittens. Pedunculi ereeti, basi v. medio v. infra capitulum involucello annular! donati, rarius 
omnino nudi. Capitula androgyna, filis articulatis operta, juniora squamis peltatis hexagonis velata. 
Fl. ^. Perianthimn tubulosum, limbi lobis 3 valvatis, tubo intus basi rudimento ovarii conico in- 
structo. Sijnema fauce perianthii adnatum. Antherce 3, introrsae, in massam 6-12-loeularem coadu- 
natae. Fn. $ subsessiles. Ovarium elliptico-oblongum, utrinque obtusum, eompressum, limbo 
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perianthii breviter bilabiate coronatum, 1- (rarius 2-3) loculare. Siyii 2, rarius plures, filiformes* 
Stigmata subcapitata^ papillosa. Ovulum pendulum. Fructus subcrustaceus. Semen 1, achenio 
conforme, testa tenuissima hyalina reticulata. 

JEclosis appears to be the eommonest American genus of the Order, inhabiting both 
sides of the Andes, and extending from Mexico to the river la Plata. The speeies much 
resemble one another in general eharaeters, and are of a whitish colour tinged with red, 
and become red-brown when dry: they are said to inhabit moist grounds, where their 
rhizomes spread annually by innovations to a eonsiderable distance, seeking nourishment 
from vaidous roots in their progress, and seeming to have the power of attacking such as 
they come in contaet ndth. Eaeh year’s rhizome is probal)ly annual, and it gives off an 
umovation before dying, as deseribed by Pdchard; the whole mass sometimes perishes 
at onee. 

The parasitism is simidy that of adhesion by the eontact of the tissues of the Helosis 
vdth those of the root-stock; in the older specimens there are no vascular bundles uniting 
both, and the roots attacked do not swell up to any remarkable size at the point of union; 
though the parasite often penetrates deeply into the wood by a eonieal protuberance. In 
very young plants, however, the wood of the root-stoek ramifies extensively through the 
tubers of the parasite, A transverse section of the rhizome shows a most distinctly 
exogenous struetiue, very cvmously modified, and varying considerably in the different 
speeies, under which the details will be given which have been already referred to in the 
general remarks on the anatomy of the Order. 

The peduncles are always erect, and rise from a swelling on the rhizome, whence they 
reeeive many vascular bundles. The bundles in the pedimele are, however, simple, and 
either promiscuously scattered, or arranged in a circle; each resembles in structure that 
of a monoeotyledonous stem, having its own liber, wood, and vascular portions; but the 
bundles do not follow the eourse that they do in endogenous stems, and are not to be 
regarded as indicating any affinity between Helosis and Monocotyledons: they are, in 
fact, solitary bimdles such as oeem in the leaves, and often in the annual flowering 
branches of other Exogens. 

An incomplete involucre, generally divided into 3-6 broadly ovate segments, is frequently 
present in this genus; in H Guyemensis it is plaeed at the base of the peduncle, in the 
Andes variety of that speeies it is carried up towards the apex, while in H Ilexicana it 
is either reduced to an elevated ridge roimd the eentre, or entfrcly absent. When fully 
developed, this involucre never eneloses the young eapitulum. 

Hexagonal, peltate, fleshy seales cover the whole eapitulum, as in the Indian Bhopa- 
locnemis. In a very young state these will be foimd to be developed as imbricating, 
ascending, braeteal leaves, eaeh covering a definite portion of the inflorescence, whieh is 
indicated by a vascular bundle, given off from a plexus in the body of the eapitulum; 
their position is henee analogous to bracts subtending branches of a flowering axis. As 
the infloreseenee grows, they beeome peltate, hexagonal from mutual pressm^e, and ad¬ 
hering by their contiguous edges, fall away in large masses, leaving corresponding areolae 
faintly marked on the eapituliun. 

The male flowers have usually a conical body at the base of the tube of the pei'ianth. 
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which probably represents a rudimentary ovary. The filaments are free just below 
the anthers, to a greater or shorter distance, which varies in the indi\ddual species, 
as does the length of the filaments. The anthers bui*st introrsely; they are firmly 
united into an obtusely trigonous mass enclosing a central cavity; each is 4-cellcd, the 
mass consequently being originally 12-ceUed: the cells are sho^vn in a transverse section 
to be disposed in two concentric series, of Avhich the inner has much the smallest cells; 
generally the two rows bceome confluent. 

The female flower offers little worthy of notice, except the occasionally 3-lobed young 
flowers, indicating three ovaria, as figui’ed in Tab. XVI. figs. 8,9,10; and the anomalous 
membrane enveloping the terminal cells of the articulated threads in II, Mexicanciy which 
is probably mucous, and may be the som*ce of the fluid which is said to bathe the capitula 
of some species during flowering, and thus to facilitate the dispersion of the pollen. 

1. Helosis Guyaneksis, Rich. Mdm. Mus. viii. p. 416. t. 20; Martins, Nov. Gen. et Sp. 
Plant. Bras. iii. p. 184, t. 300 & 208. fig. 2. 

Caldasia Cayennensis^ Mutis, fid. Steud. 

Cynomorium Cayenneme^ Swartz, FI. Ind. Occ. i. 13. 

Var. a. pedunculo elongate gracili, volva v. involucro ad basin pedunculi. 

Var. /9. pedunculo abbreviate, volva v. involucro ad basin pedunculi. H. Brasiliensisy Schott & Endl. 
Meletem. p. 12. • 

Var. 7 . andicola, pedunculo brevi, volva v. involucro 4-6-fido infra capitulum site. 

Hab. Sylvis humidis Guiana, Richard; Para, MartiuSy Spruce (Aug.-Dee .); Jamaica et Trinidad, Purdie 
(May 1848); Berbice, Schomburgk y Pampas, Buenos Ayres, Afim.—Var. yS. Rio de Janeiro, ; 
Serra d’Estrella, Brasilia?, Schott, —Var. 7 . Vegas de Rio Quindiu, Goudot (in Herb. Webb, No. 140). 

This remarkable plant has been well described by Swartz, and again (with illustrations) 
by the elder Richard, and by Von Martins. It appears to be common in damp woods, 
on the east coast of South America, ranging fi’om Trinidad to south of the Equator. It 
varies extremely in size, being from an inch to nearly a foot in height; with slender or 
robust peduncles and rhizomes, and ovoid or subcylindrical capitula, w^hich (according to 
a drawing by Sir Robert Schomburgk) are sometimes lobed or even deeply bifid at the 
summit. Schott and Endlicher have made a species of the vai\ Brasiliensisy beeause of 
its 3-lobed involucre and small size; but the involucre is generally 3-lobed, and is 
described as such in the Guiana species by Richard and Martins, and !Miers’s Brazilian 
specimens have 5-6-lobed involucres. 

The rhizome creeps to great distances in spongy soil, forming adhesions with the roots 
it encounters. A transverse section of Trinidad specimens displays an arrangement of 
the tissues in several respects closely resembling that of many Menispermous plants. 

The axis, or position of the pith, is occupied by a cylinder of elongated, hard, woody, 
cylindrical tubes, with very narrow, often interrupted cavities, and this sometimes sur¬ 
rounds a central pith of loose hexagonal cells^. These tubes become broader and shorter 

* The occasional presence of a cellular pith within this woody axis is important, as it reduces the type to which 
Langsdorffia belongs, which has no cellular pith, to that of most other Balanopkorea, It is a curious fact, that in many 
BalanophorecB the relation of the vascular system to the cellular is reversed, in respect of the latter being excessively 
dense, hard and rigid, whilst the true woody system is composed of extremely lax, soft, thin-walled vessels,—of ducts, 
in fact, with little or no pleurenchyma. 
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between the wood- wedges, where they appear as medullary rays, lastly passing into the 
loose hexagonal tissue of the eircumference of the rhizome. 

Seven narrow, elliptieal, pale white wedges succeed the woody axis that occupies 
the position of the pith, then radiate, are equal in length to about half the radius of the 
rhizome, and placed midway between the periphery and circiunference; they are separated 
from one another by the broad medullary rays, which assume the character of cubical, 
hard, brittle wood-cells consolidated into one dense firm mass, protecting the softer tissue 
between them. The wedges themselves are formed of delicate, white, large tubes, placed 
end to end, and transversely marked 'with short lines, annular or spiral bands. 

A broacUy semilunar or kidney-shaped mass of wood-cells (lil)er) is placed externally 
to each vascular wedge and ciuwes round its outer extremity, and is either placed closely 
in apposition to the vascular wedge, or is separated from it by a little ccUular tissue. 
These wood-cells are very large and thick-walled, are vertically elongated, and form long 
parallelograms placed end to end, and adhering firmly one with another, become of a 
dense yellow, almost crustaceous or osseous consistence; them walls are everywhere per¬ 
forated by minute canals, giving them a punctate appearance. 

The cortical portion or cellular tissue of the periphery is formed of hexagonal thick- 
walled, almost woody cells, with perforated faces, and there are scattered irregularly 
through it very large sclerogen-cells and Hber-bundles. This cortical portion is spongy 
in consistence, and its hexagonal cells gradually pass into the cubical ones of the me¬ 
dullary rays. 

Such appears to be the arrangement in the first year; in the second, more woody Hber- 
bundles are formed outside the semilunar ones, and alternating 'with them. The wedges 
of vascular tissue do not appear to be added-to much, but there is an appearance of incom¬ 
pleteness towards their circumference, as if a cambium-layer existed there. Strictly 
speaking there are only two weU-defined kinds of tissue in the rhizome:—1. the deHcate 
vascular wedges, and 2. the coarse, hard, hexagonal cellular tissue of the periphery, which 
becomes indurated between the vascular wedges and passes into the slender woody tubes 
of the pith: the other tissues that are so conspicuous on a transverse section are not so 
on a vertical one, the broad sclerogen-tubes of the semilimar bundles of fiber differing 
little from the cubical cells surrounding them, and the liber-bundles of the periphery 
altogether resembling the long woody tubes of the pith. 

Many deviations may be fomid in different specimens from the above-described 
arrangements of the cellular and vascular systems of the rhizome; but all, I think, may 
be easily reduced to this type. 

The vascular system of the peduncle consists of scattered bundles that run free and 
imbranched from the rliizome to the capitulum, where they partially anastomose, forming 
a plexus within the circumference, from which bundles are given off 'with great regularity 
towards the base of each scale. I do not find the tissues of these bundles to be more 
than rudimentary; but traces of their each consisting of a bundle of woody tubes towards 
the axis, followed by delicate transversely barred vessels, and these again by sclerogen*- 
tubes, may, I think, be detected. 

Richard describes the styles as occasionally united at their bases, which I have never 
seen; he also states that he has never observed the plants to be truly parasitical, though 
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their roots intertwine mth those of other plants: my spechnens undoubtedly eontract 
broad organie adhesions with the roots they encounter, and in the young state receive 
woody bundles from them. Bichard’s admiinble ateoimt of the epoch of fecundation 
agrees with what I have observed in the monoecious Balanophorce of India. The capitula 
arc never self-fertilized; the styles of the female flowers arc protruded immediately after 
the fall of the scales, and fertilized by the j)ollen of a ncighbomdng capitulum; the styles 
then fall away, and during the matiu’atiou of the fruit, the male flowers are protruded 
and shed their pollen to fertilize another capitulum; by the time that the latter opera¬ 
tion is performed the fruits have ripened, are shed, and the peduncle and capitulum 
perish, though the latter still contains an abundant crop of young male flowers, apparently 
destined never to perform theu functions. This apj)arent superfluity of male l)lossom is 
a very remarkable phenomenon, and not at all comparable wdth the common one of 
numerous male flowers on one inflorescence never becoming perfected except under 
favourable conditions, for in this case there appears to be a second crop of males after the 
first have performed them office, and after the females of the same and all the other 
capitula arc fertilized, and it is difficult to conceive any cii*cumstances arising at all likely 
to call for the operation of these complementary males. 

Martins mentions that a beetle of the family of OurcidionklcB^ or its larva, possibly 
assists in the fecundation, as it is foimd nidulating in the capitula; judging however from 
the fact of one capitulum being fecundated by another, the larvm could be of little use, 
nor can the beetles themselves be of much, under ordinary circumstances. 

Martins mentions delicate thread-like radicles as proceeding sometimes from the base 
of the seed (embryo): that author also states that the disposition of the vascular system, 
both in its nature and arrangement, is monocotyledonous, an error to which I have else¬ 
where alluded in my general remarks on the Order. 

Schott and Endlicher (Meletem. p. 8 ) observe, that in their S. Bnmllemh there are 
sometimes two and even three cavities in the ovarium, accompanied in the latter case by 
three styles. I have never seen such an arrangement in any specimens of this species, 
but indications of it will be shown to occur in the lobed young flowers of S, Mexicana, 
Swartz (FI. Ind. Occ.) describes the styles as sometimes solitary, probably from one 
having fallen away, as he did not examine living specimens. 

In the variety 7 , for which I am indebted to the late P. B. Webb, Esq., the cellular 
tissue of the periphery consists of vertically elongated and much more delicate utricles, 
often filled with starch and chlorophyll grains; there is also a slender central column of 
true cellular pith suiTounded by those woody tubes that are often seen to be the only pith 
of the varieties a. and /3. 

2. Helosis Mexicana, liebmann. Proceedings of the Scandinavian Meeting of Natmal- 
ists, p. 181. 

H, aquaticay Mutis MSS. in Herb. Hook. 

Hah, Mexico montibus ditionis Vera Cruz et Oajaca, alt. 3-5000 ped., Liehmann (v. ic. pict. a cl. auct.). 

Mirador {Lmden)y Jul. Convallibus humidis Novae Granadae ad Melgar {Purdie)y Febr. 1846. 

Less variable in form and more so in robust or slender habit than the preceding. The 
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earliest sta«’e at which I have examined this plant is that of an amorphous cellular hemi¬ 
spherical mass nidulating within and almost enclosed by the bark of the roots, into the 
wood of which it had penetrated, its cellular tissue being in immediate contact with the 
wood-fibres: in this early stage it contained no vascular tissue and no traces of lobing or 
of peduncle. ^Yhen fuUy developed, this species so entirely reseml^les H. Guyanensis in 
aU but the nature and position of the volva or involucre (here reduced to an obHque ring 
about half-way up the peduncle), as to preclude the necessity of a detailed description, 
and I shall proceed at once to some remarks on its structui’e and development. 

The structure of the wood of the rhizome is essentially the same as that of the preceding 
species. The vascular bimdles of the peduncle are, however, more regularly disposed. 
The young peduncles arise as buds from eirculai’ depressions in the rhizome, and do not 
exhibit any volva or involucre. 

The scales on the young capituliun arc all ascending and imbricating, and do not 
assume the peltate and hexagonal form till a subsequent period. 

At the base of the capitulum are seen several rows of small conical protuberances that 
appear to be undeveloped bracts. The annular projection which represents an involucre 
never to be developed, is situated close imder the capitulum for some time after the 
lengthening of the lower part of the peduncle; finally, however, the upper part of the 
peduncle elongates most, and the annulus hence occupies a middle position upon it. 

The articulated threads of the surface of the capitula are stout, of several collateral cells 
in breadth, and the upper eight or ten cells are smaller and become sphacelate very soon. 
In a young state these terminal cells are seen to contain several nuclei, and they are all 
enclosed in a membrane of excessive delicacy, forming a balloon aroimd them; they appear 
much whiter than the other cells at this early period, but afterwards are darker and 
become minutely wrinkled on the surface. 

At the earhest period at which the female flowers can be recognized, they appear as 
minute 2-3-lobed cellular papillm, broader than long, upon the surface of the capitulum. 
Wlien 2-lobed, the lobes (which lengthen into styles) are widely separated at then bases 
and diverge. As they increase, the lobes lengthen and approximate; and if a thud one be 
present, it is the middle one of the three that is suppressed. 

At this period the perianth is not distinguishable, but appears after the flowers have 
assumed their complete form, as a broadly campanulate 2- (sometimes 3-4- ?) lobed 
superior calyx, much larger in proportion to the ovary than at any future period; the 
styles at the same time have approximated, and appear united at their bases into a conical 
body smmounting the ovary. The full-grown ovary differs in no important particular 
from that of the preceding species. 
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EXPLANATION OF THE PLATES. 

Tab. I. 

A. Cynomorium coccineum^ Mich. 

Fig. 1. Vertical section of a portion of very young capituluni, showing two bracts and their included 
masses of flowers;—though the lower limb of each bract immediately covers only the mass of 
flowers below it, the vascular cord of each bract unites with that of the mass of flowers 
above it. 

Fig. 2. A very undeveloped female flower, showing the vascular cords of the ovary. 

Figs. 3, 4 & 5. Hermaphrodite flowers. 

Fig. 6. A male flower with a regular 6-leaved perianth. 

Fig. 7* A female flower showing at a. a mamilla, which may be an undeveloped stamen. 

Fig. 8. Portion of a male flower showing an undeveloped ovary «, and a wholly inferior perianth. 

Fig. 9. Another male flower with undeveloped ovary and wholly superior perianth. 

Fig. 10. Vertical section of immature fruit. 

Fig. 11. Ripe seed and embryo cut vertically. 

Fig. 12. Embryo very highly magnified. 

Fig. 13. Apex of style and stigma, showing the two vascular cords and intermediate groove tilled with 
conducting tissue. 

All the figures very highly magnified. 

B. Mystropetalon Thomii^ Harv. 

Fig. 1. Female flower. 

Fig. 2. Apex of style and stigmata. 

Fig. 3. Vertical section of unripe fruit. 

Fig. 4. Ditto of ripe fruit. 

Fig. 5. Transverse section of the same. 

Fig. 6. Seed. 

Fig. 7* Vertical section of ditto. 

Fig. 8. Embryo. 

All very highly magnified. 


C. Barcophyte sanguinea, Sparrm. 

Fig. 1. Male flower. 

Fig. 2. Segment of perianth with stamen with undehisced anther. 

Fig. 3. Vertical section of the same. 

Fig. 4. Transverse section of the anther. 

Fig. 5. Vertical section of portion of anther with all the cells burst and pollen discharged. 
Fig. 6. Tissues of epithelium and pollen-grains. 

All very highly magnified. 


Tab. II. 

Langsdorffia, 

Fig. 1. Portion of plant of L, mhigxnosa (Weddell), nat. size, from a drawing by Sir R. Schomburgk. 
Fig. 2. Female flower. 

Fig. 3. The same in a very young state. 
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Fig. 4. Rudimentary female flowers that occur on the male capitulum. 

Fig. 5. Uiiexpanded male flower with rudimentary female at its base. 

Fig. G. Expanded male flow^er. 

Fio-. 7. Transverse section of the rhizome showing the five regularly disposed vascular bundles. 

Fig. 8. a» Tubular barred vessels that form the w'oody system; b, thick-walled elongated cells that 
form the liber system. 

Fig. 9. Surface of rhizome w ith hairs. 

Fig. 10. Portion of a hair. 

Fig. 11. Rudimentary condition of a Langsdorffia on a rootlet, cut vertically. 

Fig. 12. Portion of a rhizome horizontally sliced, showing the intrusion of the root. 

Fig. 13. Swollen portion of a rhizome at the point of junction with a root, showing the rootlets of 
the latter given off apparently by the rhizome, and partially enclosed in it. 

Fig. 14. Transverse section of the same, showing the abbreviated termination of the divisions of the 
root. 

Fig. 15. Apex of a rootlet enclosed within the cellular system of the parasite. 

Fig. 16. Vertical section of a portion of a rhizome corroding the bark of a rootlet which it has 
attacked. 

Fig. 17 . Another vertical section of a root and rhizome, the former sending vascular prolongations 
into the latter. 

Fig. 18. Another section showing the first contact of a rhizome with a rootlet. 

Fig. 19. A portion of a rhizome enveloping the branch of a rootlet. 

Fig. 20. Ripe fruit of L, hypogaay Rich. 

Fig. 21. Vertical section of the same, showing the pendulous seed. 

Fig. 22. Seed removed, showing at «. the hilum. 

All but figs. 1,12,13 & 14, very highly magnified. 


Tab. III. 

Thonningia sanguinea^ Vahl. 

Fig. 1. Female branch from VahPs herbarium. 

Fig. 2. Male capitulum from Schumacher’s herbarium. 

Fig. 3. Vertical section of the same. 

Fig. 4. Female capitulum from the same herbarium. 

Fig. 5. Vertical section of the same. 

Fig. 6. Imperfect male flower from Vahl’s specimen: c. the bract at its base; b, two scales of the 
perianth. 

Fig. 7* Male flow er from fig. 2,—the anthers dehisced and partially separated at the apex. 

Fig. 8. Transverse section of the synema,—the anther-cells all dehisced. 

Fig. 9. Pollen-grains. 

Fig. 10. Female flower. 

Fig. 11. The same with the free tubular limb of the perianth laid open. 

Fig. 12. Another female flower with a more developed perianth. 

Fig. 13. Portion of apex of perianth, showing the strong sclerogen-tubes that form its woody 
system. 

Fig. 14. Hair from the peduncle. 

Fig. 15. Cellular tissue and vessels of the perianth. 

All but figs. 1-5 highly magnified. 
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Tab. IV. 

Balanophora involucratay Hook. fil. 

Fig, 1, Fully-formed individual, consisting of a simple tuberous rhizome, and one branch or peduncle 
with a hermaphrodite capitulum. 

Fig. 2. Vertical section of the same. 

Fig. 3. Transverse section of peduncle. 

Fig. 4. Ditto of capitulum. 

Fig. 5. Cellular tissue of surface of peduncle. 

Fig. 6. Transvei'se, and fig. 7» vertical sections of cellular tissue at the circumference of peduncle, where 
there is a little deposit of w'ax. 

Fig. 8. Cellular tissue of young peduncle, the cells each with a globule of wax. 

Fig. 9. A single cell detached, showing its dotted walls and wax-globule with its nucel. 

Fig. 10. Another cell more advanced, with the wax-secreting cell burst and its contents discharged in 
the cavity of the cell. 

Fig. 11. Wax-secreting cells at different stages of growth. 

Fig. 12. Cellular tissue of rhizome. 

Fig, 13. A single cell from the same. 

Fig. 14. Transverse section of portion of peduncle and vascular bundle. 

Fig. 15. Vertical section of the same, showing the vascular bundle to consist of simple delicate tubes. 

Fig. 16. Cuticle of rhizome with empty bladdery cells that give it a granular appearance. 

Fig. 17» Vertical section of a portion of the sheathing upper part of the rhizome. 

Fig. 18. Transverse section of ditto. 

Fig. 19. Transverse section of the rhizome, showing the symmetrical arrangement of the vascular system. 
Fig, 20. Vertical section of the same. 

Fig, 21, Transverse, and fig. 22, vertical sections parallel to the radius of a portion of the rhizome, 
showing the termination of the vascular system. 

Fig. 23. Very highly magnified view of longitudinal section of a vascular cord and its surrounding 
tissues; it consists of barred tubes, a, enclosed in a cellular tissue whose cells are filled with 
viscous fluid, b\ at c, some of the cellular tissue of the rhizome is seen containing wax-deposits. 
Fig, 24, Barred vessels from 23 a. 

Fig. 25, Cells surrounding the same with reticulated walls. 

Fig. 26. Imperfectly developed spirally marked tubes from the apices of the vascular bundles of rhizome. 
Fig. 27 . The same much more highly magnified. 

Fig, 28. Another fully formed individual. 

All but figs. 1, 2, 3, 4 & 28, very highly magnified. 

Tab. V. 

Inflorescence of Balanophora involucratay Hook, fil. 

Fig, 1. Female flowers intermixed with clavate bracts. 

Fig. 2, The same with sessile female flowers and pedicelled bracts. 

Figs. 3 &4. Bracts. 

Fig. 5, Two adnate female flowers. 

Figs, 6, 7 & 8. Female flowers. 

Fig. 9. Ovary with base of style. 

Fig. 10. Transverse section of cavity of ovary. 

Fig. 11. Vertical section of ovary and ovule. 

Fig, 12, Ovule at earliest stage examined, supposed to consist of a simple embryo-sac. 
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Fig. 13. Vertical section of more advanced ovary. 

Fig. 14. Immature seed. 

Fig. 15. Apex of style, and pollen-grain ; 15 cells of apex of style before impregnation. 

Fig. 16. Base, & fig. 17* apex of style, with pollen-tube traversing it. 

Figs. 18 & 19. Male flowers with 2-lobed perianths. 

Figs. 20 & 21. Male flowers with 3-lobed perianths. 

Fig. 22. Imperfect male flowers showing their reduction to bracts. 

Fio*. 23. Vertical section of male flower. 

O 

Fig. 24. Pollen*grains. 

Fig. 25. Acarus found on the capitulum. 

All very highly magnified. 

Tab. VI. 

Balanophora involucrafa, Hook. fil. 

Fig. 1. A young plant which has already caused the root upon which it grows to enlarge very much. 

Fig. 2. Vertical section of the same. 

Fig. 3. Very highly magnified view of the root and portion of the Balanophora^ showing the mode of 
attachment, displacement of the woody system of the root, and apparent interlacement of the 
vascular systems of the root and parasite: a. indicates the bundles of the peduncle, b, of the 
rhizome. 

Fig. 4. Very highly magnified slice of the root and parasite at the point of attachment of the latter. 

Fig. 5. Transverse section of the root from near the swollen portion, showing the separation of the bark 
and wood. 

Fig. 6. Woody system of the root. 

Fig. 7* Vertical section of an exceedingly young Balanophora, nidulating in the cellular bark of a root: 

«. spongioles; b, position of the nascent vascular bundle in its axis. 

Fig. 8. Vertical section of a more advanced, but still very young Balanophora, which has apparently ger¬ 
minated on one of the large tubers that this species eventually forms on the roots of maples, &c., 
and which tuber consists of a confused mass of the tissues of the parasite and root: «, spongioles; 
5. nascent vascular bundles in its axis; c. root traversing the mass; d* cellular tissue of parasite. 
Fig. 9. Vessels and cells of the vascular bundle taken from fig. 8 b. 

Fig. 10. Section at point of union of root, a, and parasite, 5. 

Fig. 11. Vascular tissue of the wood of the root taken from fig. 8c. 

Fig. 12. Very young vascular tissue from the axis of fig. 7- 
All but figs. 1 & 2 very highly magnified. 


Tab. VII. 

A. Male plants of Balanophora involucrata, var. gracilis, growing on the roots of an Oak. 1. male, and 

2 . female plant. 

B. Male and female plants of B. involucrata, var. CathcartiL 
Fig. 1. Male flower magnified. 

Tab. VIII. 

Balanophora fungosa, Forst., from N.E. Australia. 

Fig. 1. Plant of the natural size, but the flow ers not fully developed. 

Fig. 2. Male flower. 

Fig. 3. Synema. 

Fig. 4. The same with the anthers dehisced. 
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Fig. 5. Transverse section of column of synema, showing four vascular bundles and anther-cells. 

Fig. (>. Pollen-grains. 

Fig. 7* Female flowers on tlie pedicel of the bract. 

Fig, 8. Female flower. 

Fig. 9. Apex nf style. 

Fig. 10. Transverse section of rhizome from near the root, showing that the arrangement of the woody 
systems of the vascular branches that radiate outwards from the root in the mass of the rhizome 
is the same as that of the root, but dislocated. 

Fig. 11. The same from a point further removed from the root, showing a further dislocation of the 
woody system. 

Fig. 12. Very highly magnified vertical section of vascular bundle of rhizome, showing a. the cellular 
tissue of the Balanophora ; b, the cellular tissue surrounding the woody system; c. the woody 
system. 

Fig. 13. Cellular tissue of circumference and cuticle of the rhizome. 

Fig. 14. Cellular and vascular tissue of the termination of the bundles. 

Fig. 15. Transverse section of root of the stock. 

Fig. 1G. Woody tissue of the root of the stock. 

All highly magnified. 


Tab. IX. 

Lophophytum Weddellii^ Hook. fil. 
Fig. 1. Portion of section of male inflorescence. 

Fig. 2. Ditto of female. 

Both magnified. 


Tab. X. 

Sj^hterorhizon depressum^ Hook. fil. 
Figs. 1^. Individuals at various stages of growth. 

Fig. 5. Very young male flower. 

Fig. 6. Mature bud of male flower with articulate filameuts. 

Fig. 7» The same with the perianth partly removed. 

Fig. 8. Transverse section of anther-cells. 

Fig. 9. Ditto of’one anther-cell. 

Fig. 10. Tissue of anther-cells. 

Fig. 11. Pollen-grains. 

Fig. 12. Very young female flower and articulated filament. 

Fig. 13. Mature female flower. 

Fig. 14. Vertical section of ditto. 

Figs. 15 & 16. Articulated filaments. 

All but 1~4 very highly magnified. 

Tab. XI. 

Phyllocoryne Jamaicensisy Hook. fil. 
Figs. 1, 2. Male individuals in different stages of growth. 

Figs. 3, 4. Female individuals. 

Fig. 5. Articulated filaments; 5 a. apex of ditto. 

Fig. G. Male flower. 

VOL. XXII. 


K 



00 dr. j. d. hooker on the genera and species 

Fig. 7. Male flower with portion of perianth removed. 

Fig. 8. Synema with anthers burst at their apices. 

Fig. 9. Transverse section of anthers. 

Fig. 10. Pollen-grains. 

Fig. 11. Female flower. 

Fi”". 12. Longitudinal section of ditto. 

Fig. 13. Apex of style and stigma. 

Fig. 14. Transverse section of style. 

Fig. 15. Fruit, in situ. 

Fig. 16. The same removed. 

Fig. 17 . Vertical section of ditto. 

Fig. IS. Seed. 

Fig. 19. Grains of albumen. 

Fig. 20. Rudimentary flowers at base of male capitulum. 

Fig. 21. One of the same detached. 

Fig. 22. Another of the same, more developed. 

All but figs. 1-4 very highly magnified. 


Tab. XII. 

Rhopalocneinis phalloidesy J ungh. 

Fig. 1. Male plant. 

Fig. 2. Female ditto. 

Fio*. 3. Male flower and articulated filaments. 

o 

Fio-. 4. Transverse section of anthers. 

O 

Fig. 5. Female flower and articulated filaments. 

All but figs. I & 2 highly magnified. 

Tab. XIII. 

Coryncea crassa^ Hook. til. 

Fig. 1. Plant of the natural size. 

Fig. 2. Very young plants attached to the branches of a root. 

Fig. 3. Bud of male flower. 

Fig. 4. Expanded male flower. 

Fig. 5. The same far advanced, the pedicel of the synema having lengthened greatly. 

Fig. 6. Transverse section of anthers. 

Fig. 7- Pollen-grains. 

Fig. 8. Very young female flowers, showing the ovary to be 2-lobed at that age. 

Fig. 9. Articulated filament and female flower before the falling away of the bracts, shov 
of the styles. 

Fig. 10. Mature female flower. 

Fig. 11. Vertical section of nearly ripe fruit exposing the seed and embryo*. 

Fig. 12. Section of ripe seed and embryo. 

Fig. 13. Embryo removed from the seed. 

Fig. 14. Apex of style and stigma. 

Fis. 15. Transverse section of style. 

Fig. 16. Young articulated filament, its cells still nucleated. 


ling the position 


* See foot-note at ]>. 54. 
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Fig. 17 . Cells from fig. IG, showing the ccll-contents. 

Fig. 18. Fully formed articulated filaments after the fall of the scales of the capitulum. 

Fig. 19. The same, showing the appearance of the terminal cells. 

Fig. 20. Old terminal cells of the articulated filaments, showing their wrinkled walls. 

All but figs. I & 2 very highly magnified. 

Tab. XIV. 

Coryn<sa spheerica^ Hook. fil. 

Fig. I, Mature, and fig. 2. Immature plants. 

Fig. 3. Vertical section of fig. 2. 

Fig. 4. Peltate bract. 

Fig. 5. Immature male flower and articulated filaments. 

Fig. G. Ditto more advanced. 

Fig. 7- Ditto expanded. 

Fig. 8. Transverse section of anthers. 

Fig. 9. Articulated filaments. 

Figs, 10 & 11. Mature female flowers. 

Fig. 12. Vertical section of fruit. 

Fig. 13. Seed. 

Fig. 14. Section of portion of rhizome showing the two portions of the root to be completely severed in 
the axis of the rhizome. 

All but figs. 1, 2 & 3, highly magnified. 

Tab. XV. 

Helosis Mexicana, Liehm. 

Fig. 1. Plant of the natural size. 

Fig. 2. Vertical section of capitulum and upper part of peduncle. 

Fig. 3. Very youug peduncle on a branch of the rhizome. 

Fig. 4. Vertical section of the same magnified. 

Fig. 5. Portion of capitulum vertically cut, showing the imbrication of the very young bracts. 

Fig. G. Fully developed bract. 

Fig. 7» Vertical section of ditto. 

Fig. 8. Nascent Helosis on a rootlet. 

Fig. 9. Vertical section of a very young Helosis which has fully established itself on a root. 

Fig. 10. Vertical section of a full-grown tuber of the rhizome, showing its attachment to the root. 

Fig. 11, Similar section of another and larger one. 

Fig. 12. Transverse section of the peduncle, showing eight regularly placed vascular radiating bundles. 
Fig. 13. Vascular tissue of the same. 

Fig. 14. Transverse section of the rhizome, showing— a. lobed medullary sheath surrounding the axis 
or pith; b, wedges of vascular tissue; c. liber ; d. detached masses of sclerogen-cells. 

Fig. 15. Cells of liber. 

All but figs. 1, 2, 3, 8 & 10, very highly magnified. 
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Tab. XVI. 


Helosis Mexicana, Liebm. 

Fi". 1 . Bud of male flower. 

o 

Fig. 2. More advanced male flower. 

Fio-. 3. Fully formed male flower with the lobes of the perianth spreading. 

Fig. 4. Young synema. 

Fig. 5. Fully formed synema. 

Fig. 6. Pollen-grains. These are probably incorrectly represented; the appearance of pollen-tubes may 
be due to the presence of the mycelium of a fungus: these and the pollen-grains w^ere black. 

Fio'. 7. Tube of the male perianth laid open, showing the conical rudiment of an ovarium at its base. 
Figs. 8, 9 & 10. Very young state of female flowers with articulated filaments, showing the compound 
nature of the ovarium. 

Fig. 11. Fully formed but immature female flower, with the limb of the perianth laid open. 

Fie:. 12. Another female flower of a different form. 

Fig. 13. Vertical section of young female flower showing the albumen of the seed to be already formed, 
apparently before fecundation has taken place. 

Fig. 14. Mature female flower. 

Fig. 15. Vertical section of the same, showing the pendulous ovule. 

Fig. 16. Apex of-style and stigma. 

Fig. 17. Vertical section of nearly ripe fruit. 

Fiff. 18. Transverse section of ditto with the seed removed. 

D 

Fig. 19. Seed. 

Fig. 20. Transverse section of ditto. 

Figs. 21 & 22. Articulated filaments, showing the bladdery membrane enclosing the uppermost cells. 
Fig. 23. Apex of the same more highly magnified. 

Fig. 24. Apex of another articulated filaraent. 

Fig. 25. Transverse section of portion of rhizome; a. vascular axis; b. medullary sheath; c. vascular 
wedge ; d» liber ; e. sclerogen-cells. 

Fig. 26. Vertical sections of tissues forming the vascular system from the axis to the circumference: 

a. pleurenchyma that occupies the axis; b» medullary sheath; c. vascular wedge of wood 
formed of angular thin-walled vessels; d, liber-cells; e. cellular tissue. 

Fig. 27 . More highly magnified vessels of axis or pith. 

Fig. 28. Ditto of wood. 

Fig. 29. Transverse section of vascular system;—the letters refer to the same tissues as in fig. 26. 

Fig. 30. Section of stem of Helosis Guyanensis from Brazil (Mr. Miers), showing the supplementary 
libcr-bundles alternating with those first formed. 

All very highly magnified. 


